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Na program of model seakeeping tests was carried out in the MIT 
Ship Model Towing Tank for the purpose of estimating the relative motion 
between the deck of an LCU and the top end of a cargo boom on a Mariner 
ship during a typical offshore unloading situation. A five foot long 
4 Mariner model, scale 1 to 96 (1/8 inch = 1 foot), was available at the 
| Tank and the LCU model was built to this scale. Tests were carried out 

| in scaled sea states 3 and 4 which were simulated by irregular seas of 
: the Pierson-Moskowitz spectra representing fully developed seas of wind 
| speeds of 15 knots and 18 knots ie tii 
| In each of the two sea states, tests were carried out with the 


models at zero forward speed oriented as follows. 


Beam Seas 
Series 1 - LCU to leeward of Mariner 
Series 2 - LCU to windward of Mariner 
Quartering Seas (45° heading to waves) 


Series 3 - LCU to leeward of Mariner 
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Instrumentation and Measurements 

The key measurement to be made during the model tests was the 
relative motion between the deck of the LCU and the top of the boom, in 
unloading position, on the Mariner ship, while the models were free to 
heave, roll, and pitch but were constrained in sway, surge, and yaw. 
Originally, when the tests were proposed, we thought that some simple 
mechanical transducer could be devised to measure the relative motion. 
However, at the necessary scaling, the LCU model weight was limited to 
less than one pound, precluding the use of a mechanical transducer for 
relative motion measurement. It became necessary to devise, design, and 
construct an electronic transducer requiring an element of very small 
weight to be located on the LCU model. The instrument designed and built 
consisted of (1) an electrical spark generator located on the LCU model, 
with an electrical system off the model for generating a high voltage 
spark at the rate of about one hundred a second, (2) a miniature 
sensitive microphone located on the Mariner model at the scaled position 
of the top of the boom, (3) electronic equipment which measured the time 
elapsed for the spark sound to reach the microphone (measurement made 
100 times per second) and converting this time in a relative distance 
between the two, and (4) electronic equipment for digitally displaying, 
graphically recording, and inputing on tape the relative motion. The 
instrument as developed after much effort worked very well. 

Two wave measurement probes were used. One was located on the 


windward side of the models (between the wave generator and the models) 


and one close by the models on the leeward side (between the models and 


the beach). The wave probe on the windward side can indicate the very 


complex wave system which excites the LCU (when on the windward side), 
made up of the combination of the oncoming wave, the reflected wave off 
of the Mariner, the radiating damping wave of the Mariner motion, and 
the reflected wave of the LCU damping off the Mariner. Measurement by 
the wave probe on the lee side is a good indicator of the breakwater 
effect of the Mariner hull (i.e. masking effect). The leeward probe was 
placed about 1 foot from the models in order to effectively measure the 
wave system transmitted through the Mariner. The probe on the windward 
side was placed 23.5 feet from the models (a good distance) in order to 
help indicate how long an irregular wave sample could be obtained 
without being contaminated by the waves which were reflected from and 
radiated from the models being rereflected by the wave generator reaching 
the model again. This procedure assures that the excitation on the models 
comes only from an oncoming far field wave system of a given spectrum. 
Figures ] and 2 show the relative position of the models in the test 
setup, the simulated full scale loading conditions, key dimensions, 
centers of gravity, metacentric height (GM), and radii of gyration (k, x 
refers to roll and y to pitch axes). The top of the boom is 85 feet above 


the LCU centerline. 


Test Results 
The data obtained during the test consisted of water surface eleva- 


tion measurements at the locations of the windward and leeward wave 


probes and the measurement of the distance between the LCU center deck 


and the top of the Mariner cargo boom. These data were taken for each 

of the two sea states and each of the five relative orientations of the 
models. The waves were also measured when there were no models in the 
tank in order to establish the wave spectra being generated in the tank. 
With the models present, the generated spectra cannot be measured because 
of wave reflection effects. 

The measured data was then spectral analyzed to give the wave and 
motion response spectra, and from the spectra the values of the root mean 
square and significant response (average of the 1/3 highest) were calcu- 
lated. The spectra and the calculated R.M.S. and significant values are 
given in Tables 1 to 34. 

Figures 3 through 7 give the wave relative motion spectra for the 
two sea states according to the following schedule which also indicates 


the test numbers used to identify the data tabulated in Tables 1 to 34. 


Figure 3 - Beam Seas - LCU to leeward - Tests 115, 118 
(15 and 18 refer to spectra of wind speeds, 15 and 18 
knots respectively) 

Figure 4 - Beam Seas - LCU to windward - Tests 215, 218 

Figure 5 - Quartering Seas (45°) - LCU to leeward - Tests 315, 318 


6. 


Figure 6 - Quartering Seas - LCU to windward - Tests 415, 418 
Figure 7 - Head Seas - LCU to starboard - Tests 515, 518 


‘Tests 015 and 018A refer to the case where there are no models in 
the tank. 
From Figures 3-5, when one compares windward and leeward wave 
measurements, it is obvious that the Mariner has a very severe breakwater 
(masking) effect on the oncoming wave system. Also, comparing Figure 3 


to Figure 4 and Figure 5 to Figure 6, the relative motion response is 


greatly reduced by this masking effect. It is interesting to note that 
Figure 3 shows a spike response at the Mariner's roll] natural frequency 
(0.4 rad/sec.). Apparently this frequency is generated by the summation 
of the various oncoming and reflected waves as shown on the windward 
wave measurements and the LCU cannot act as a breakwater to the much 
larger Mariner. A similar, smaller spike is observed in Figure 4 at the 
Mariner's natural roll frequency. During the tests in beam seas, for 
demonstration purposes, a wave was generated with a frequency equal to the 
Mariner's natural roll frequency and with such a small wave height that 
! it was barely visible. The Mariner rolled excessively, with little LCU 
motion, resulting in a very large relative motion between boom top and 
LCU deck. 

Tables 31 and 32 give the significant wave height (double amplitude) 
in the tank (without models) for a wind speed of 15 knots as 5.06 feet at 


the windward probe and 3.52 feet at the leeward probe. This decrease is 


| 
{ 
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expected since in a long narrow tank, especially at the higher frequencies 
of which the lower sea states are composed, the dissipation of wave energy 


by the tank walls cannot be neglected. One must remember that the dis- 


tance between the two probes in the tank is approximately 25 feet with 


the leeward probe just one foot from the models. Hence, one estimates 
that at the model location a significant wave height of 4 feet was gener- 
ated. From Figure 8, which shows the characteristics of fully developed 
sea spectra, it is seen that this value of significant wave height 
corresponds to a 15 knot wind speed sea state. Similarly, from Tables 33 
and 34, a 6.0 foot significant wave height spectrum corresponding to an 

18 knot wind speed sea state existed at the models during the tests of the 
higher sea state. 

The following list summarizes the data and results given in Tables 1 
to 34. Numbers refer to full scale values of double amplitude of the 
harmonic response. 

Significant Relative 
Displacement in feet 
(double amplitude) 


3. 
6. 
5. 
10. 


Significant Wave Height 


Test No. Generated in feet 


-P 


115 
118 
215 
218 
315 
318 
415 
418 
515 
518 
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In reading the tables, the following abbreviations should be noted. 


last two digits of test number indicat2 wind speed 


B-D DISPL indicates distance between Boom top to LCU Deck 


WAVWIND - measurements on the windward wave probe 


- WAVLEE - measurements on the leeward wave probe 


The significant values multiplied by 1.28 will give the average of 
the 1/10th highest responses; by 1.67 will give the 1/100th highest; and 
by 2.64 will give the average of the one millionth highest response. 

One can obtain the relative velocity spectra (for boom top-deck 
motion) by multiplying the displacement spectra by the frequency. From 
these new spectra, the statistics of the relative velocity can be readily 


computed. 
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Additional Remarks 


In observing the model motions during a tesi, even those tests where 


the relative motion was small, there was actually large roll motion on 
the LCU model when it was on the windward side. Since both the roll axis | 
and the LCU reference point are on the centerline plane, the LCU roll 
motion contributes little to the relative motion being measured. In 
direct contrast, since the boom top (reference point) is located a large 
distance from the Mariner roll axis, roll motions of the Mariner contri- 
bute greatly to the relative motion. 


The breakwater effect of the Mariner on the LCU is tremendous. As 


can be seen from the figures, reflected waves play a significant role 
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in the excitation of the LCU when on the windward side and the masking 
effect kills most of the excitation when the LCU is on the leeward side. 
It is doubted whether valid estimates of the motion responses could be 
predicted by a theory (computer program) which does not take these 
effects into account. Also, extreme difficulty can be expected to 
properly account for these masking effects in a simulation mathematical 
model. The towing tank tests appear to be the only practical approach. 


Full scale trials suffer from the forcible acceptance of whatever seaway 


happens to exist at the time and are relatively extremely expensive. 


T adundoid 
“LI ve = Ay “LA (bt = A 
“14 vel =VO1 “is 9S =V01 
i3v “13 8°@=991 Ldjv “L4 29°2=897 
1avV'l3 2929971 NIT L4V ‘14329'22991 dIHS OOYVD 99 
IMG 3A08V “LS E'S N97 40 .B LV dvd WUVdS ’ 


f 


= Cia. <a eae 


‘Lda £88 ‘Ld $8 
(dil) ae ‘Ld 82) 


a —— 
" 7 ess ~ EAE TURNOUT. RTE > 3 eee — 


7 LS NSF NRE oe 


i. sil —F creeeaeeat eae a =a 
i! 
H) ~10- 
59 FT. 
i 
P | 
| 
| 
i 
} 
LCU 3 C4 CARGO SHIP 
A = 352 TONS A = (8,670 TONS 
KG = 8.8 FT. KG = 25.9 FT. 
GM = 8.8 FT. GM = 5 FT. 
B = 29FT. B = T6FT. 
k, = 11.6 FT. k, = 30.4 FT. 
FIGURE 2 


SEA STATE 4 I8kts 


FIGURE 3 


Q 
= 
= 
Li 
re 
=i 
O 
~ 
- 
O 
Bl 
I 
Y) 
< 
Li 
Y) 
= 
<I 
Lu 
a 


ons Om N —- OC 
OuvMA337 CUYMGNIM 


“OSS 24 (m)>g2 "02S 214 (m) ®g2 "OBS zLs (m)%sz 
2 OAM SAGEM SoueASTG SaTzelTSY 


SEA STATE 3 |Skts 


= 


SEA STATE 4 [8kts 


y+ 
cal 
oA 
=) 
0 
pe 
= 


BEAM SEAS - LCU TO WINDWARD 


SEA STATE 3 ISkts 


CEYMONIM 
"93S 2u3 (M) 
SACM 


a = 


SKEWED SEAS - LCU TO LEEWARD 


SEA STATE'3 [5kts 


SEA STATE 4 I8kts 


FIGURE 5 


© o s m N - So 
Quva331 GEYMONIM 


93S std (m)4sz "93S 214 (m)%sS2 "9ES ata (m)%s52 
‘ ACM SACM aouezSTd SAT_eTOY 


SKEWED SEAS - LCU TO WINDWARD 


SEA STATE 4 I8kts 


> Skts 


STATE 


SEA 


tort 
ew aie eee 


ee BG 
i ee 
el a 2 Hs Bh 
eeawe ee 
thaae ey 
BeEveEey 
ie eS 


ptaurmd OYVAMCNIM 
"05S gta (m)5s2 "93S gad (m)%s2 
SACM ACM 


‘O3S ela (m2 
eoue;sTtd SaTtzIeTSU 


FIGURE 6 


HEAD SEAS - LCU TO STARBOARD E 


15- 


SEA STATE 4 I8kts 


SEA STATE 3 ISkits 


PE Ee. RE 


GUEVYMONIM 


“93S ¢l43 (m)%sz 
SAPCM 


"93S 24 _(m)%sz 
eouezSTd SATIeLTSY 


FIGURE 7 


H H { | 
Ro H l @ | i 1 4 a ar 
aa caneeeenae es ae mEUREUSEaGReEas 
© Sea wa ue cans Sons SSS SeeeE Eee eeey sa ezsce 
Pa YH dd add scl ho Secd ind Wil died kak ol 
| Ste Rse eee 
ea oe 


Ba Se eeeeessie 


Aces sa 


eeraeer ata 


cs tata a 


4 
be 
5 
i 


<A 


2 TEARS NER. 


PS TT 


—- 


TEST tte Col CrsFy 
wCar Ean o Ds2eseericrs 
IATECEN FEAR © 293 cT¢ 


ari Vase 


LerFeds PRYEICAL LAITO 


START SL@RC LT NE ERECTA FCR 


yess 338 Ber cisPe 


WELCCITVY « eccecee FPS 

Lacs . ee 

SPECTRAL UnITS © 

SAreLING Rate © 1eSeses 
Creca €( Cree? 
@oceeter @e3sz234 

+ Oebgerze weeliagd 
Coen send Jeeseret 
Reeecdss EeSctasé 
Celeetrs EeUre res 
@oigasss Lesaveer 
Ssh gygue sceesess 
eeeis7ee Pe Sel Had 
ereacs7e Cevesyes 
Coierisé Ces7 eek 
eoesasie eeSerzey 
Geosegese @eZSS135 
eeosarss? der?grgs. 
eos74077 LePeESaee 
eeeee7s? eeleezoe 
eeae753? FeEleaes 
Roasts? Leoideedée 
woapeste @obevec? 
eote7ere eoSzeeie 
@ebsalse Roes3ges 
Coteriie @osreres 
Woberese @el77g7& 
Soegeces CoSeesee 
BeeasrzZ7E& Ceevsatd 
@eee7sss @odveeETE 
Woeca7ys @o7ecess 
@o7zgiasa @eS7 3887 
@orebits @oER216€ 
CePA VoCELBEE 
Sereisss woeseeds 
@eeceays ColeesrEe 
@eestese 2712443 
eoeeires @ob37707 
gesere7s @oBey3ce 
@eogseis3 @o7eri)|se 
@oseysi3 Cokla7is 
Cosanese @osesese 
deeiesee Cosieees 
Doeareze We 3iteBs 
doueersi CoEleaaé 
doesosis Coleeeas 
doazezar @eiaesi? 
DoLagsee @sd16953 
do37E673 @o35e786 
decee3si ZoFtESes 
deezi5t2i Rroasebes 
dogeeeze @oststre 
Deseetec CokSELGS 
Lodesere Coseseal 
Degsesse CeSresue 
ae5ea7es Coe7 Bes 
Leszesres wodetese 
Aeapedas Pesitabs 
DonazZles CoFoar ae 
Dewestee WoL SSE 
deaseive Poker 
VebzsCee Welecgsg 
desasre7 Wvceeaa? 
Aosreser Coes eve 
Voecsive Vek IIVIE 


(PRYSICaL LRTTS lees eSEC 


FREGLERCY 


eceeeere 
@eeeazss 
eoverees 
@oWsE7Et 


Qeeseees 
@edsee73 
Veer zeee 
eeerse77e 
@eefivsy 
@ePEETES 
@eelsese 
@ePlF7ES 
CoCeeeas 
Cee FESS 
eeereca? 
eeceerss 
eogetete 
ee@esies 
@eesset 

Coverers 
Coikeuee 
@ere esis 
@osiece? 
Qevisece 
eeyisere 
@epe33z8 
PoLErE7E 
@eostiese 
@esseees 
@oisesse 


@oi4aces 
@opserey 
@otFrEess 
Coil rsee 
Coe 38Ge 
@opeeesy 
@os7eses 
Ces Paste 
@oireers 
@evezeei 
Corl 7iie 
@o1S1366 
@essseys 
CoiSsere 
CorCaiee 
@eklk377 
Roeleezs 
PoRLERRE 
@oeegass 
Coket se? 
Cocesene 
Coes 3ES2 
Ceederas 
Qeesess? 
PeEeoehe 
@oetesea 
@eeCSats 


TRL EFECTROL FOMERYS WERE Computed 
RSING go wich FREGLENCY TRUACATICN 


at 


2ERCTR 
BeCone 
Folate 


s{ @epl3re) 


eChERT © 
pCress © 
a 


1ezeere 
Goel ga? 
@oteec? 


OnCacnesd FACTCR (SCHTijegorpoeepsibheebatry) © 


OLONte peony wave MELGHT, HERD 


eeteSr& © 


@etgre? 


wePORP Bel GhT Lettre  areei shea @ 


SIFREC) 


= eA mm 

cer wm rie ow 
asec ee 

orn Fe wn ao 
Rote Pe me 

ee me wea 
mI med mw A 
rom ine oe Om 
wo me ew 


~ 
tee 
~ 
wae 
> own 


Eeeeeree 
EeSscee3 
Seeesase 
feEieec? 
OeSZeia2d 
1eefO13933 
seelsesee 
rs)edl ieee 
e«Spigre 
Seesee7& 
Sese€i33 
3e1@3a1? 
3ele77Se 
Bor? ees 
Evredets 
Fe7S7b6 
fet79S8c9 
seselei? 
SOC 3083 
SeBaScay 
SeE7SCE3 
Seldes3y7 
SeesrVEceS 
HeaT7ears 
Soka ees 


SeCsarveg 
woaeees7 
Deb73eSa 
2eS4bSb1 
BeSeisee 
eeveeesy 
Vesesscs 
Veer rEe 
Leferica 
DeSSsa77 
@elieesi 
Eeekerer 
EeFes7e8 
eeetseee 
dekTEZI6 
Belaisire 
Jeatstee 
EeSlaeee 
Bezseeis 
Eelaaste 
beeea71e 
VePESE17 
Veeecete 
Loklarrle 
doezsZues 
Ledtstes 
Leesisee 


Coezers 


aUTOCOR 


1*286868 
ee Sk2ees 
@ce7sier 
Peeckesea 
ee39e975 
?e3b933) 
o 885788 
99365546 
¢¢e59733 
9379837 
eeeekeeas 
7 +e95396 
eee esses? 
eces8er7 
eee 983ed 
eresSe3y 
e°e@e9558 
zeeessse 
79737664 
woes eSaee 
eereS7i42 
PeClIR26 
e2e65676 
eee gare? 
eec23e78 
weer Sie3s 
a2e1F22ey3 
“7 eed83e6 
2ee12756 
eseceaee 
Peeesése 
eeeie287 
@resees2 


-mee1si1ee 
woe BS715 
epeeseess 
@e@e5877 
79064760 
eee9ei193 
eeeazess 
eeei13e3a7 
2e+e37750 
wee2eeI65 
epee i7eaad 
ereeseds 
eee Pbors 
e84797e 
00012353 
emer aes7e 
oreo agiee 
were rites 
wrerheiss 
Pee IIOSe 
eeeeagss 
eceesral 
eercesees 
woemesies 
“Pree lEsdse 
Reeeee se 
Hegireas 


~-)7- 


TABLES 


] 


Vestord mbvetrdr 


mREOL PEaAN 


wPS Va, Le 


eee Pm 


ibe) ace Tan 


Lacs . 


eReg aT €2EC 


av si 


SFECTRaL LnITS © 


. dleczeetececrsé 


INTECER wEGK © iste CTE 


PeoSSige FRVESICAL CAITTS 


SVsRT SLeaCuTing SFECTR FCR 


TRETIIS waveIAc 


WELCCITY « eceecee FPS 


¢e 


SAPFLING Bale © 1eSEses 
® ‘ CreGa E(CrEGA) 
A ¢-eeceee 2e€8€4SE 
. eoezercz EeGSE7 41 
| F WeCEsoae 1TeeSeise 
| @eceeiss Del1Z7&€ 
| eoxeeers deseseer 
4 @etsztss LeEasiee 
j elev ais Cok LEEES 
1 eoleress CoEusre7e 
{ 2ees57¢8 @eSeesaa 
eetacaze 
r eocezise 
eeecasie 
H Veszebse eesecise 
603473557 Poeal eee 
| 29374277 Veh 7S244 
Genee7s? @eeeS3ce 
{ 0427837 eefez574 
' ee4e4es7 @eeceeet 
Couaesce Coetsses 
| @oSe7E7E Co77EESE 
@eSsa35e Lel1238¢ 
{ eesertie Yoirvesse 
@eSe7esE @eSeSezs 
ZeegaSecE @oSeeyse 
Cebase7s @eSES7S4 
@oee7Sss Lelivere 
eresarje 10¢@€4754 
2e7Z1436 @obss7es 
fe7esite eeSeiris 
CePPweePs @ess7erve 
7 eobeicsse @eSevies 
i eeezesie ZePe7SE4 
y rerest tt @ob7zE7S 
@eesi7s3 10€¢673€ 
@esere73 @eS4ss71 
@ess5iss 10@Z€347 
i @ese13933 10442452 
i @osesese DeETETSE 
H deusezez 20371853 
LeGael7e ZBebieess 
deocen7es 2v€eies? 
eeeseEza @eStesai 
| de3z2z2233 3eCE1784 
' . deLeesee Ee7ZsEe4 
i de3786€73 Zof21 B84 
i dccee3si Ev€ESESE 
4 de2z5133 SoC 7Ce64 
‘ doessese 3eez722€ 
. degeztee Evtacaze 
| desese7e eeezecie 
LesgeSee Evleree? 
se3eer7eSs AeSeai2e 
de3es4zs Eetaeaes 
“2 doarelas Eoisevisé 
A doeazees 3°$73233 
. ewestee e°€78951 
* 
Etesieg S45 4 
debas767 destezse 
doc7zesee Leelers3 
deéeziee Leobeke7e 
CReRCKets Etce teeaerd sate 


Peaks y$) 


ZERCTR eCreny © 
C eeccnr erent « 
FCuRT> PCrEAT © 
BrCotntss FACTCR 


(PRYSICAL URITSeeze€Er 


FRECLEACY 


e-eceece 
@eeeeees 
@eececee 
@eclz7£8 
€e237e12 
Qe2e1zeS 
2e2zSe1€ 
@e2ec7€e 
@eeseeci 
@ezseers 
@eeeeece 
@ezse77E 
@ee@ficsi 
@e2Stzar 
@o@ESErE 
@e26s7eS 
Vo ZEEC aL 
@e2722eS4 
2227S 47 
@e@e&e7cs 
@ezetece 
@oeesies 
@veS3ee7 
@oes7ees 
@oilecee 
@oi@@sis 
@°1ie@ce? 
Cos lated 
@ei1Ser7E 
@etvETzTEE 
@eiE7E7E 
@essitese 
@eiteee2 
@eisesst 


@o Sats 
@oi seed 
@eiSzecg 
@o1E 7246 
ose Sce 

VESESL 
€e17e@123 
Qe 7eZSe 
@es7ee2s 
@eiLSTEeL 
@ei 87116 
@oiSi2€6 
@eiSteis 
Coit Sse7e 
CoECases 
CezCES77 
@erizees 
Rezlerke 
@ezEirszs 
@ezeese? 
Reztsese 
@ertiese 


Ui7FeR) 


TRE SEECTHAL PCrEATS HERE CCRFLTEC 
t LSING & HICH FREeGLENCY TRENCATICK 


@eerees 
fe7ecge 
wottsec 


HECRTULeCeMECeasiPeeredy) © 


SIGALEICANT pOvE PESGHT, RIES) 


tecetoe 


S(FREC) 


e2e1é2esia 
16°6E7EES 
EclQEEEs 
6e¢SS1eS1 
BelS4E78 
7ebesEce 
50131283 
30776684 
FeleseEle 
Eeel eee? 
EeCE7EES 
Ee€76527 
EeeaSees 
Eeeeeee? 
Se2i1be6 
eeSESES2 
Seleeczeer 
3°S46373 
#e11S@33 
40875217 
6955575 
7eBhe7 ey 
Oe€EESI1 
Se€SE7EL 
€e2S33S5 
€eS74776 
€e6SZ2z2S5 
Se€15€7S 
$e7S1333 
€ecea7ee 
SeeSete? 
4eSECEES 
See Beeee 
€e325E¢7 


SeSeseag 
&e44F75e 
$e€67827 

Llessesee 
14e9227Se 
17e6S5€342 
17¢6@3&77 
LeeSSiee3 
U9el74Se7 
i7eleeese 
iseseecs7 
1€e€72776 
1S9+¢2s96ee 
ECez77847 
17¢8sesee 
iSeeececs 
13¢S?295¢ 
220340877 
LECBIETEY 
13¢%46132 
1eeS8e1e7 
DSeCKSESS 
oBSe 
tT LERSES3 
deseeeess 
VleseOss7 
$eSe3ise 


eoeesee 


aUTOCOR 


2046643 
-9+672123 
@°183237 
Bea ee7eg 
"99134478 
2216290 
e+3reesse 
"eece6e39 
@eeb6Si be 
er1iéece 
PeeeelE? 
ee@15648 
@+e8bES6 
99284375 
eee71298 
Or1l6iées 
ercess23 
eee27651 
eei 44473 
@e2339ce 
@ea72b62e 
@°357Si8 
2eB4ES54 
29139287 
@°o52543 
ee1i4¢7é2 
e@ee78413 
eeeisis3 
@ei3sii7 
Oe13ieis 
eeefesse 
@*205636 
eeeeecree? 
@9864526 


eeeBbeeas 
eeEeeess 
2¢8363953 
@eeRs377 
=297eekBs 
29313658 
2eav4eSB 
ee12G5as 
w29CEeeS9 
eeiikess 
@pe8ee378 
20235689 
Peeb26e7 
29es7e7s 
eeeeeewe 
ee7eeriz 
eez5i04o 
or ee2kSBO 
eeiie7e7 
merececis 
aee6ssee 
wmees7Eere 
= 
geeebte 
eeece7e3e 
eeecie7ad 
ee125747 


-18- 


. <n a ste 
NCS SES Te Saree erner Sms teres 


ent anna ines Ar 


ort 


TABLE 2 


r 
F 


re wt on nes 


eee . . — ~—s a ent en aes 


nf @l rEan e eregeresescrs 
| INTECER PER ® tee CTE 
i nPd vacle VeVZeey FRVSICal LATTE 
) 
| 
{ 
{ 
| START BLERCL TAG SPECTR FCR -19 
q = 
{ TEST 135 nAVLEE 
| 
' 
is WELCCITY e-eecee FES 
fai Lacs s €¢ 
a SPECTRAL LndyS = (FFVEICAL LATTSeeceGEC 
fi SAPFLIAG Rate © 1esesss 
| 
| P Creca Ec CreGa) FRECLEACY S(FREG) auToccr 
I 
bi * Coveetee LeSzZESs# e-eecece 120317717 @°$29993 
| ~ eokzerce Leetezse @eeeazes 7eSesray peBTeS7e 
4 Seeegead @oese5e7 eezeeces Jelesiss 29205739 
i ¥ eeeeriss @eessres @oeiz7te 3eiezies e-e9ises 
4 Coleeers @eteess? rereerets Se€75642 BeC8b449 
a @epszbes €es72E2e @eeerzes 26973279 20286273 
3 €eleesis eossscee eoecttie eei13179S 084118 
} Seore7ress @eceseget @otecree 1681S<c19 aea54se7 b 
{ Weegs7ce Ceesses Ce2sadzi Leseee73 e+e%6370 f 
Seeacere @olrezes @eetbe7s Leesetee @9C60C36 
E | Weorerice eeleeise @eRaeles €eSyegss ere2i7es 
| Weze2Sie eeisigse @eeser778 CoSe7eRes eeceise7 } 
' Seszcesze evr ceese @eetiess elses. a°233535 
! We3e7387 VvZeetie @oesezes LeeicEes3 erees27e 
E | €0574077 eee1eez? @oetsese de3ze181 e+ei28i8 
feace rs? Web 7ese1 @eLez7ES belezc7e 00239631 
1 eeaz781? eelsr7ee @oEERSL LetecrES eceeziee 
Peeeetz7 Bo ZE eee @ee2zzSe LeSsest? 2838316 
Seeeeste @ececies @oereca7 1e6€E125 Beeeee55 
eoterere @eesrg9s e@ezterss 1087Z2EC @+e275e6 
} eoSsesce eeseleck @ozesece EeSS1557 @+¢56293 
@oterlie @o3517€@ @eressee 2ese18e3 e@eesl77e 
{ oete78re 22821 8s @eeszes? ZeSee75S @ee31597 
J @eeaactes CoA cI55E @ees7ees 2eS55Ee5 0°337228 
‘¥ Ceeasers Ceiezkee EeeeSSSs @9e5e@z93 
‘ eee E7SCE @eseesis ZeSeeess 2°034763 
4 eeeserye €vsezeas 20110867 Eeeeerey eesesiee 
3 Oe7Z1934 @escrsii Qeilacee 2eeceri @9242220 
i Coragite fe3z5754 @eilse7e Eol71S¢E ere5eoeed 
4 26727 HE De @ese7ES1 @esEs3e8 Ee2ez72 2255381 
4 coeeiss. @oSE7S1€ @eiz7578 Ee455465 aeceizes7 
' Seer erys 9 oSESERI @oxF 1822 2ezZ1ii3 e°ee3c37 ms 
} Goeteesy ZeZiE7ee @eiseces 1eSesece e°¢57168 
z eeeei7e2 20317737 e°34e335 decseeee ere4e5ee 
j 
| 
| 
i | 
, } 
; fosese7s Ce Teeaak Cor eetes 20176776 @¢831733 
@esssiss Cosszeis Cor elsas 2et1ee2s eree79e6 
CosesSis @osezese @eiEsess @e22334e B°24265e 
t @eseeeze : @e56€251 ei 7S4E 2ere1eze e9235784 
i VeeaS3sz @ere755e @oreiese Be3ee1E5 e+ce5ei7 
decagzczE @oSEESEZ ger Seed Eeeesere e@emissae 
decea7ss Codtteus @o,/2123 EeFSe738 OoS184as 
deecsSts Pees eeze Oot esbe Ee7EZ2159 eee25497 
deie2251 @oSEISE @eireees Eeks3cee 99033594 } 
Dereesee @eSeezes : @oilcbed 1eBe6049 Bee2e3e8 { 
30175671 Reecapse @ere7114 2eei3e13 ereieisi 
deeez3si CeelEiS4 @oiSisée 1°270173 MeOl4eeRs 
deezsiyi CoE1S64E @eisteis DeFFasese @eeis3Se 
doessese Coeee754 @eissere LeETECb6 e@°e22133 
dezszeee CoEaseis CrECaLEs LeS3See5 M°@33863 
dezesere eziceie @0e€8377 40376078 a°e1e377 | 
LeSs8Sse 262183567 @eeizecs Ves7Eee2 8018236 
de3e27¢S @o216367 Cozlesee 1Le58Se76 @eGl9e76 
de3eS4hes @eELzSe6 eeeesise Ledeiseee eeeee3gs | 
Vearetes WeE9S971 Ceectse7 VelESSES @e237436 
deeacbes eeszteze @ezeserc LeSeisee ae219e52 
desostes Zesivsse @ezsaese eSeies2 @e916777 } 
deaseave eeeeagi7 Vor sera deseeie? e@°e32286 
dotegecu @eiseose @eE4E597 CeSe6ees aeebSs663 4 
YeSecte7 @edEsais @ozsecte Coeiesze eres7958 a 
deeresee @osisess @retvses €e781977 e'021966 i 
deecaice @oliesse @egecisse @+73813¢9 e@+330559 
ERnCheSS esse (eeaerd 33Fe@ (A7FeR) 
aoa aT cece | 
TEE SFECTRAL PCREANTS bEKE CCRRLTED 
LEING & HICr FREGLERCY TREACATICH 
av $e 355) 
ZERCI» eCrERT © ervtesss 
SeCcne CREAT © Cogbect 
| FOULRT, PCrERT © @otees? 
| OrCacneeS FACTOR (EGRTI Deke eeersiPhere))) @ @sree75 
| 
/ BIGKATH ICANT RAVE -ETGRT, REXZI) TABLE 3 


7 — = mePenrs « _  eesieee 


4 . 
West? sae Bec cesé 
REAL bean ee STDP eEMACTE 
INTEGER Pear © Sse cts 
RPS vacce deesteg FRYSICaL UNITS 


-20- 


ETART SLERCL Ting SFECTA FCE 


TEST ti8 BC CrsP 


WELCCIVY « e-gecee FPS 


vacs ° €¢ 
py SPRLTESL LASTS @ (ERYSICAL UNSTEeezeSEC 
4 SAPFLIAG Fate @ deseses 
j Crece S(CreGa) FREGLEACY S(FREC) AUTOCOR 
. Eez77« e510 . 7 | 
| ESCEESEE GshzZEte ErEESE8S eee S122 
“  eeutsece @ekenzrE C-eCEELE deSeegss sc+2nc14e 
i Cee eeaes 0677637 Ce lz7ee MezE7 224 230372972 
4) @oreekrs CeCe ELE Qos 7e1¢ £-eeezze "1°821189 } 
@exzgess @o?icee1 @eCe1z2€3 @eeest75 "19596902 
* eo1€esis Roe rE 1 FE €-ezeeie woEerery : mee eeaeg3 
| 2e1e7es¢ @eSseeas @eCES7EF SelESE4G 1°279658 
Bs eozi37ee @eSree47 eteets €e@€SHSET er2eeiess 
ry CeTaeare fetiseés e@e2iezrs 7eesLers 1°531528 
j | 2ezZE7I1SE 4°3¢€S77 2-eazezeE Eecsicee e@r25s9z282 
EI @etessie 1sbe7E72 @24e778 11-32e7¢8 "y9es1225 
Bd @esevere Ereee ore @oelie ss 14+@7EFEs "19785675 
73f? PeeVexi1e CeCe Es 4EeteS722 -4°294324 
4077 E*eECK1Ce eeetcerze 1EZ+CESIZE “0 °?2795% 
@oaeurs? Teeteaers QeRETIES 1eSeEfSe3e e+976596 
@eezze1? wSeleeese Qe2E seas EeeS2i4ze 1633932 
: Ceutaet7 SeEssest Reese 20878717 1°298896 
RomsySte 1e4C&R5y Roo 7EEe? Se3ce& ee @¢447037 
€oSe7b7€ Ql 75522 @CERIES fefreze7 eee7S774L 
Coesarce ReEKERTE eeelese ae@ESale "19466086 | 
| Creegize @efZE5S2 CeREStCe escie “19 24l3te i 
} @ece7ese @eSsest2 Eees2te7 se3szee2 oO eBLbHee ; 
ri) Creqaccs @eb1S647 oes 7826 3853287 eeeR2r73 { 
Crearer7e Ree7raRES Coil z2te feesecey 1°388e43 
@-EE7SS8 Leleesee Coieerie 7eElazse 1°276K18 
Coese7i§ 1eHEat7E eosiete? Set@ziS4 @+eR6997 
@o7e1454 aebeeese @eil4sece wles1¢€1e5 Pp eeee7ee 
@o7epife Be@zeeis @orisere 12677e¢¢S “y13CK4B 
Co 7 4 RIE 16Se7eae @orezrEt 1E¢*EECED "1942879 
Vee ES 1eSoatis QoLE7EMs 1€e831Es6 ee ea78ers 
Getzesye 1eSzees? @eizisze LEe1setes C8 eeetS7 
beettlie eSé8yz1 @e1s€eES Le+3eeR Es qeeseses 
eee 783 Bele 43d @oisesze 12 °€8Z174 19124510 
ZeeeRs75 1-Seces3 Cri 4etee SoSE4ER ¢°526519 { 
@oezeiss 1eleises Corseeay €+SES4E6 "7e2756e4 
€osersi2 20862187 @osESeS2 Lor cere ot 7 R2648O : 
Costsese ReESEeRss Cot E SHE 2078@373 -e+929386 i 
SeeLESSE eerseecs @o1eiese Eefeuce7 eeanee2e 
Leeazerz CoTEESIE 7 Oorefeey Zeeeees7 @2e8253 
2e€€57S1 @elezear @os7e1e3 EeTENEES @+8a2F68 
degcetsi Crzeerss Col7aste 1+€713¢9 ere7esai 
deazeess 06547782 @oi78ees iessé7ag eeSe36ce . 
Leqagsce @oeec37e @eLET REL fe137€32 "e9Oe8ii7 : 
20378673 @obeste? OelEPi14 3+Stsees 7 eS6BERS ; 
lezeetss @o€12e79 @osSsre6 Soeecres eere7R7CSh * 
lezzeiis @oeecere @orsbeis EeRETERE HeeuRee7s? ; 
Lezeeese ersecsese essSeere EeQezeze Pe11e2ce 
Jecezeee ©3c6 CreC alee Eeeziega 0619811 
. Sezecsere $83 Cel esr7 Eo173€79 @+720282 
Jessecse @oeSizT38 @EIz7ETS LeS7ES77 eeS28119 
Jesez70S @olPEie) Voc lense Lo1E3E72 eec73991 
lesecs7s Colecace Qecriize é deeéates epee song 
Leateies Coleseee @eetSt9 Leceeres erebSi2se 
: Deagazees Relsesr7e CetESe ae CoSFEE LS PO eaREaSR 
dewestes Coleeaet @ecsrese 16100037 mp emy ers 
1 43ee Coveney ze Series Lsfeease PeS2OPH6 
baeeses $:58228i ait EES548) Gr 85TR83 
« Zet e 
Yieeetee B:3EE55¢ eeyfa Eek ease 085350933 
TRE SFECTRaL PCRERTS KEKE COPEL TEC 
CEING & HICH FRECCERCY TACACATICA 
aT Si Pee Teed) 
ZERCI® pCreng @ zeSayee 
SECCAC wCreny « @ FRE? 
FCUSTS PTPERG @eSegee 
PRCACKERY BACTCR (ECKTIDeemresersiPeerali) © @1e9797 
SIGNIFICANT pavVE BETCHT, LI73) p 
( a ePekrt « Prerees TABLE 4 


wePehMSOECRT Cp ePPERCACeeiveenl @ eeeeage 


Tes? age Peeve tat 


REGe PEARn LeeeecedregCre 
INTECER Pian © ehnee crs 


RPS VALLE 2eS?iue FRVSICOL LATIE 


START SLESCKTINg SeECTR FER 
VEST 118 wAvnine 


VELCCITY « eecee FPS 

vcs © te oo8e 

SFECTRAL LhiyS o (ERYEICAL UNTTS Dee eSEC 
SAFFLING hate o 1eSESSS 


Crecé SiCreGa) FRECLERCY S(FREG) AUTOCOR 


eeecetiy 
Beceerey 
PeESzace 
@ogecies 
@-3eEk75 
eersstss 
@eyeesis 
eoyerers 


2eRKSLSS 

-e+84i2i2 

eaSacie Tat ra 
€eSSé7&2 1°276263 
CobBOTCEG 7269448 
SeS4eecs woe g5i36e 
Geshe rEC : e+165279 
Se1ttes? mezek2ee2 
bezis7e 9°475475 mee seas 
CeEaearze 7eS358e9 ees39ses 
Gozerice z GeeeSt ia 9163898 
@oesasie - Zee 4E778 eesi7zice erre5518 
@eszeere 7 @ecfiezs SeSeczez e-e75iks 
@ezarze? @eEEC THE CCE E® wel eEtey erped7as 
©9376 7) Qo Eae eRe Qoztcete BeezTre16 weeResis 
eeadere? CoEEaeSt COOEZIES Sebaacey @°159666 
oeaz7e3? Rofcezez ereeeoay se7EES7 ee29E349 
@oesezs? @o76eeke C20 78254 meetecry ware 3riee 
eoaee sce @o7ZE13eS Co27Efa7 z 27°C e9S56 
Soserere @-E7Ee1e @ eters e+26e59t 
tieice @oSeresE @ertecte e+122908 
toeeriie @oe1ssss @eCESI2« SEC 4Ce eeraseee 
GoSETETE QoL E35 @oeSTES? Seleziz9 2369475 
Coereces LeETIEEC @e2S76CS 7e777Ea4 eees7es 
Coeerers Le€Ee432 Crilzeez 1@-3s¢es2 e9es8733 
@eee7See 1812678 @o1lEesie 11-384 90042533 
Beese7it 1e78Szze @orieee? Llezazece er1elere 
@e7Z1434 EeRsesse é 1e67EZEee Co1467be 
Ge74b1e4 Eefuzsie€ LE7PZETES eM 26kS 
Co7P abs fo787881 17¢3Z62ES e°242579 
CoeeiESs 303723 Eleisese2 mei Ph796 
CeEZEZ 14 Wide uace : 27 05ECEER eeyS8ead 
Coeeelia ee€St74a8 : ES*&SIERS ee191734 
Coger7es eefZESS3 EboeucERe #9063933 


Re pee Gen 
oe 


,RYKPVRE VIAN NS 
VMR eRe eR 
Wee Rw Re 


Cosena7s ee7b6R16 Corsacer ‘TR eCEZEES 6169887 
@oStsiss SelZ7742 Coidegey zeveyecse er2seies 
@osesss3 Se€te Se @ettsess TEeSEL4SR eeO1es2e9 
Crsepese 60625786 Co1E 7246 aieszeted @ee77859 
doeeiesee 66603573 @olesesE SC oEECEEE ee12iess 
Leeazere 6fE6752 Coleeges Teesseei? e@+175139 
Legegrsy eS€1966 @+s?e1e2 TLel71ee4 erve772e8 
leessfi) aeSssa7s @os7ace E7+73e242 eC62B4S 
leqezesi weo@itaz? Coi7?eere eSeezse7s eo r1l63e 
DopasSee 3e749Z8@ CoLEZ EES e305ee$s73 eecrered 
dea7eery 3o864 736 @oLb 7336 e8e132068 seeeaeses 
Le2e@e3s4 0137932 Co1Sysee eheP75734 ee2e76S9 
dezesiy1 2e4e7 98S @erseeis EL6784776 eceesces 
LeESEhre Eefareia @osSserve USOSPEIIG eei12i29 
leeersse ToSzeese Corlasee 180277433 eee Sore 
Legeee7y e477 E4E @e2RES77 ISeBSEET7E e@es1625) 
Lessesse EeeeSace Ceeizecs 1863e47¢e @epeeReEr 
desez7C4 BoCE7478 Corierte 1LeeSEse33 @or7esse 
Sesesses 1eS81238 e1y3e 120448453 er1e9756 
Lewtetes Eelazs5e 3eeeZOS8 eeneszes 
Dewarees eee033983 L5eBase7y eeyes7se2 
Jewecten $ rs o7E84E e1e6127 
LewSéave Seeiees sacegstes penpec3s 


$5843855 13882853 BryAkees 


TT 1:35beR8 Brgesees 


pam sen 
rf ww 


WHE SFECTHOL wCHERTE MERE CCRELTEC 
LSING BLE ek CRE GENCY TRUNCATION 


at 84 Veaeays) 


ZERO PlSERT © geleree 
SECCKE binent © PeA7aed 
FCLKIy pCHERE #89778 5 
PRCA NEES FACTOR (ECHTILecereeoRsireeraly) © @ 689599 TABLE 5 


SICK Tb pebNy wave REIGET, RIG79) 
woh ers o Deeper 
Ce ce i ke PES yay 


TewT 128 hav 


REAL rEds 
INTiCES rE 
mrS VALLE 


BTshT SLESCyT 


TEET ie wave 


vERCccIrY 

Lacs . 
SFECTRaL L 
SAPFLIAG & 


Creca 


Cocevere 
okee7EK 
Coesssae 
Coveeciss 
oie e7¢ 
@o135E55 
€edeziis 
Geb 7@ssS 
G@eexs7te 
CeZararve 
@-Zer1c& 
G@ezessis 
CoZEREzE 
@*S47357 
@ 0274277 
@eaee7s7 
Coat 7rE17 
2eeSees7 
@oeeecte 
@of27E76 
@ ce se35€ 
eosérise 
@ofe7ete 
Coetetse 
Ore41E7& 
QeCEPEES 
eoeca71e 
@e7E1434 
@e7eeLSe 
Be7T7HF 76 
@ee2iSs4 
@ogTEZLe 
@oeteese 
Coeei7ss 


Coseas7s 
€eSzeis2 
weSé4S32 
@-SbpEsE 
legiesse 
2G eel7e 
legés7si 
Legeetyi 
leyezez1 
degansez 
16378€71 
bsez@etsi 
Dezzetis 
iegcsese 
lezectse 
1esec27¢ 
1+sissse 
leze27e5 
iezesszs 
de 

iteettes 
lewestes 
Lewsesee 


3883585 
tTEeStee 


tee 
. L7reEeas 
ane a7ae¢ Crs 
Le3z7s 


Isp SFECTR FCR 


FE 

. ecceeee FFE 
€? 

ArTS @ (FRYSICAL L 
ave © 1.SS5S 


SI(CrEGA) 


CeE4e ESS 
@e4zelS? 
Co4s7Ese 
Cesebezt 
VeslTPsL 
@€-457212 
CoeEazes 
Re sheesi 
@-421z2s 
@orceree 
@oTei72€ 
CosPaezee 
@ec7@14) 
@eelz212 
ec 
€vesSacesd 
@-2z21e7F 
Cee KE 4SE 
@ocicsreé 
@eEKS7CE 
@oS1558% 
Co4Pi1ese 
@.Et5044 
@eEeE712 
Go€bELE® 
eo 7ECECE 
@-feesi# 
@oEEC TES 
€obSiesi 
2 oSESHS8 
@ SS T8EE 
@«SSeeee 


= @oSESIAE 
@eS#ecist 
@e8ZS581 
@e€sE395 
CohETSneE 
CohHGSHUE 
@o927032 
@o4142711 
Qo THEGSS 
Cocerace 
@ei7ecee 
@eilZT883 
@elzs2ces 
Celaeeas 
@elz54ii 
Cosgeuee 
@olszaes 
@olZiess 
Celser2e 
CeEZIC4E 
@eezse77 
eoiggese 
VeRGERSE 


2832088 
as 


eescis 


@ FrYelCay CAITE 


KITS eezZesec 


FRECLEARCY 


e-eeeeee 
@e2eaecz 
@-ezecze 
@ee1c7te 
@e21771¢e 
@eeeizez 
@evethie 
2eeESrEe 
2ES4CE3 
@eCZETIS 
CoCaeete 
CoPeET7E 
@e2E1e21 
Ce2EETES 
@o2ESerte 
Qe €t78S 
@ceeCss 
Ve272CES~ 
ge27eEE47 
2ee@ke7Ss 
egttete 
CoVECt2e 
@eCSIEE7 
2eCS7ELS 
@e12z2ee 
@eigezic 
@e11€Se? 
Col sEZ2 
Resiserz 


Wes reves 
Voiee3se 


oiseces 
Col 4EEay 
@osftes3 
| Se 
er1€1fSe 
eoseceey 
@o170ils 
Colrasee 
@os78eeS 
Cos EZees 
CosE7116 
@osSiste 
@ossseic 
CesScer2 
Coelaica 
@eF0ES77 
@eE1ZE29 
CoELEEES 
CeFEL158 
Cezce2F7 
ee 


ee 
an Arn a 


ee et es 
™ EY 2 


a 22 27 
ee 


YeO EFF CTRaL FCRERTE WERE CCPFLTES 
USING & hICh FREGLEACY TRUACATICA 


al o¢ 
zZERCT 
EFCC 
Foust 
PeCec 


Ooabi te) 

+ PCFEAT ® 

Po PCPENT © 

+ wChEAT © 

NESS BACTCh (SCKT( 


107é923¢ 
e.eeret 

eebeee? 
Leerreeees(heerali) @ 


SIGASe Te RY RAVE RETGHT, BEM79) 


hatebkrS © 


wersiee 


ESERIES 
EeiSlaey 
EelTCHSe 
e1zzee7 
€8E4756 
Eoai7lee 
eeSzecce 
ZomeSes2 
EeEt72ESE 
1eStiece 
LeseeRie 
lezreces 
1e4E7EE? 
2eBES1SE 
1e@c1726€ 
1848277 
20378227 
LeSEESTG 
2ef7zEEeS 
é ee7 
é6135 
4 eCET412 
#01€24E9 
e711 SEES 
See tEcte 
Eesetesy 
Seeeeras 
€elIS1es 
Ceteabiy 
€eEastet 


€eZi E06 
fesesiigs 
Se1l7PZeEa 
&e@1eees 
SeCTESER 
EeSa7e22 
EeSEDAS 
eeee1ses 
Eeease7re 
1ee27€E8 
1°CEBESS 
20778278 
Cok ebae 
@ee7S518 
Co77 kale 
@oBCecse 
Coker Es 
CokEraC2 
@esecsee 
Leseiai? 
10466578 


Leeacse 
@-ereti3 


ET Stes) 
ESE805E 


€+97348 


avTOCOR 


1°76332¢6 
1°183253 
er926619 
19197438 
3°27@397 
1°@54538 
s9@3isee 
40127621 
ye11@e96 
1°1e6125 
peees24e 
1°123731 
£°@9238) 
4°1@3753 
°141827 
©1¢@5252 
e@R6493 
esses? 
779828 
*7R2218 
e$318&75 
0997177 
°pR8E775 
*e27826é5 
e7eercie 
275923 
a°e@s2576 
Le@a73314 
see@R2e7e 
peegsece 
qyeesiiee 
peeckess 
g°e@77966 
ieee7se9 


be ENO Cetra ee ete ne tery, 


saee 


39112285 
4°e@51236 
1°@a82387 
1e@e7i74 
1°e@e85835 
peeassis 
2°e6654S 
2°?68617 
£9764e32 
2°@69R208 
£°@62@738 
Deeagear 
£°@54932 
£°@78493 
2°073668 
LeeSeese 
19es8965 
1°@6REe7 
1°@66266 
aee3egRe 
aee8e@S35 
1902273 
qee35e74 


{2855288 
12835538 


=ff~ 


TABLE 6 


Yeo? 3:3 CoC CrShe 


wLaAL PEan eeeT oe evEcts 
INTECER Pear © eee3 cre 
Rre wake 2ee757€ PrySICAL LAITE 


aoa 
GTART SUPACLTIAG SEECTR FC 
JEST 232 OFC cishr 
VELCCITY « eececce FFE 
Lacs » €¢ 
SPECTRAL LALTS @ (FRYSICAL LNITTSPeeeeSEC 
SAPFLIAG Kale © LeSoses 
Creca SiCreGa) FRECLEACY SUFREC) auTOCOR 
@eceetre CoPtezoe e-eeeere 40760223 2171962 
. Ge zZE7z6 @ofesere eee aees Jeliecese 7e°592577 
Celesrae Vesceese @eeceeee 3eS3SE83 -e+710378 
eeCeeiss Ceccetse 2e2LE7SE LeSeeadd @eS7242e 
eelecers erere eee erei7ere 1031526 24346013 
€el35tss eecezsis @eCErze= 1e77£ee6 799655581 
4 : e zee . 
EsLESE48 grEbGbE B85 1 BSSEE git 
Qe, 37eF @eE7¢925€ Cee r4eel *1e755e57 "9 °169768 
Coeaere @eestece @e2Sti7e 30864145 @+356362 
@eZE7ise @eleee2es @oesetize 1eSi18%6 @ee7eeg2 
PeesaSie ee351433 @ el se778 Eee 7eey “9s313¢68 
@eszcerze Reevecce 2e7F3€31 3+8ZS871 weee2es3i 
@e3a7587 ee7esses 2eeftees #+S€1135 ee25ess5 
203574077 lecSeee7 @ozsssse 7eS@Saus -9+2461708 
€eaee7s7 1eSeeS353 @ekes7eS 120127278 2184629 
ee4e7537 Le7zreis eerereaa WeseSizEs 09123728 
heeba2s? CoSSisse eee 7EES4 e+2es27e 29@23659 
woaecsee @oSzEcKe @ee7Ef47 3e3€2e56 29e@23483 
eofe7e7e Zez7ee18 e@ezee7ss 1eES4E7C -20e@17131 
@oczasse weleesve @eeetvte aede2e777 eareserse 
Vetere Pelacant CozeSzEs @eSizeee 30186993 
Wefereze ceisiees @egsste7 CobEbaES @eqiscee 
Goeqates eele7ece @oes7zers @o9Site1 @e163012 
Ceeaie7E 2e17ee3e @e1ezeEez LeRIL4bs er9eesces 
2 e6E7SSS @ee7@13S @eierzié 2e6S7321 -2°2¢@37€73 
2eesatié 2e742164% @e1iese? Sr ESREEE eres3siis 
Ov7E1434 leia7a2s @eileeze Fezsiss2 @ee115e3 | 
ee 2HE1ES eebee2ce @eLlsere SeSie7 86 20156538 | 
€27788 6 Veesiise @esesses Se8eee-2 eeeesoe8 - 
2ebeitse Cob 2158 2orE7E7E £6?778¢8 @*315435 
2ebEEI14 Leceeise @orsseze 7eSESSSE 20985171 
Couse@ss Le2aaece @eiseces 1@6steesy e-eeeses 
Coewi7e3 Eeereese @eysesse 14°257713 @e137886 
@os¢8473 Besezece Coiseter iSee2c8e&2 o°21S8S6 
@esssiss 2e82e381 Roseeeey 17 efst306 -e9e19985 
©*Se1S33 #ef64133 @oifsess ESeeRTSES @°476653 
@eSeeese @et1éE714% @e3S7346 BEeaszaas wee ge5e5e 
Ledysiee 5e471c5¢6 @+ ‘388 24037E6e7 "89863426 
deRazere aoSSeees @rseeee Dlesezece e+236e26 
deRee7es Sefuis4? @e17ei1es 34 ef€7232 #221542 
deesstia @eeeseit Wop 2eses ESeBT7EEe -esea3s22 
deizz233 304¢6773 @er7eees Edeeessee @+104S19 
DelagSee 2eSeSiss Oo EzZEEL LEe7PEELEY 9115393 
do178€73 EeSeeies Oe 387114 iSe7eiel1e eee 8e6643 
deeee351 le6ss225 @eisizee 106324673 e@rcgiss2 
dezesiyi LeSeZbes @risteis Setesete Peeeisses 
deoeseese Lesecese 2eisgeve BeSESE76 "B°ee73e6 
lecezSsu AeS4aS7E8 @rzlaics BeeFlS7y eee9s6i7 
. lde3es2e7e dees7veal @+e€2377 €oBSeiSh ere17126 
des2eSee €e77183e @eEleeEs &sBR7EER @peeisss7 
1e3¢27¢S Erbe Godt Qoziletee Setesety =P ee2se3e 
Vesesees Geeesert @eez1128 &e2S84E? serep2eees 
r doeseles @+7E 4254 @ereese? &eeetele ereeei9s 
demazees @+7ee783 QetESere eeeerese eeeeréeag \ 
desester CebasRze @ee3reSe &etetzle ereleesg 
deasesue @e823257 eeeseias Seceeeee ee21S316 
deteaeet eeceer7s @ee4es57 oe271858 eee@3eeR7 
detas7a7 eelesess CrEseete Seder rctse werei7s79 
Setreses @eSesese R@eiS2Ses SeSeleey *eee?i3oR7 
debesiet @e5e5953 Costsate SoeeS3by eereogse? 
ThE SeECTKAL PCREATS wee CCRPLTEC ‘ 
USANG A ptCe FREGLERCY TRUACATICA ‘ 
aT s¢ PeAO355) 
ZERCTH we Creny @ 2el73S6 
eeConc ~Crene @ #193574 
FOURY> eCreAT & eeBsere 
URCALAFES FACICH ISCRIL a eeehEreRsIFeersdy) © Qeeerrs ; | 
CANT wavl FEIGRT, RIGS) | 
cEvnnee bobentd = : ie sesees TABLE 7 ' 


ween EOSGRT gee e PRC eCOee sere) & Crterey 


Test 38 bay 


aCe EoD, 
INTECER PES 
ar6 vacle 


BIART SLERCLTI 


TET 215 have 


VELCCITY « 
LAGS . 

pPECTRAL LA 
SAPFLING Ka 


CrEeGa 


Ceeeeeeu 
; Coeze7er 
Coeegeac 
VePevies 
@oieeers 
eelgsess 
eovecdis 
ole 7035 
Vezigrer 
eezacsze 
esterise 
@ezsasis 
Kedeueze 
@osa7se7 
00374077 
eoaee7s? 
home zE1? 
Contac? 
eomEcsee 
BofR7E7€ 
Eetsaice 
@eteriie 
Goce7rese 
Weer ates 
febar275 
weee7SS& 
Beeca7is 
eo7PZ1 854 
Bear iss 
VeoPPnb7e 
hoe issa 
eeezesis 
eeBSERSy 
68ear7e3 


@osees73 
@eS28153 
Sesessia 
GeSepes2 
beUi1ESEz 
DeQaelre 
doeeersi 
deessS1: 
deaze2z1 
le_eerse? 
dea7sera 
eoeeeagi 
leezEesias 
lecacege 
decezoee 
desese7t 
deszasse 
desezres 
desecees 
beapelas 
donazbes 
desesteg 
leesosus 
debeskee 
deS4s7e7 
dosreses 
dooesies 


LdInG a mse 
at S¢ 1 
ZERCT> 
BE CCAC 


SIGH Te 


athe 
. 1 iesefeececiys 
Lied wres CIS 


Le33ee FRYEICAL LAITS 


Ne SPECTR FCR 


tne 
eeeceece FPS 
€2 
TTS © (FRYSICAL UNITS eeecesec 
Te « 1¢S8S689 
S(CrEGA) FRECLEARCY S(FREG) 
ZebZ45eE eeeeeeer 176748€36 
10675633 QekCazts TE oES3446 
@o4E7 078 @oeeeses Boece 
CoH1EV8C @egle7ce EeECRELS 
@etdizes @oei7eie 3e14S275 
CeeSee3€ @oPe1zES Jeesecoe 
Cote7e1e @egeeeie Eo511G18 
@etzesss Coveccree - EXCES&S4 
@ed20327 Rov seeer EeC7P4ie2 
CeEE7ZSE Ce S8zE75 116867 
Sols 7N9E @oerecze DeaSare7 
eee i351 @eese77e 2eSS67£0 
20E72SU3 @esliesi LeVECSES 
2eF18Ee7 @ogteses deSeeee? 
ee3156e3 @egtssse Les7eses 
gees wes Cove srzes LeESISES 
Parataa) eeceeear Le7ESETS 
fee RE Qee2ZeS4 Le@7e113 
€eeeez2e @eerEta? 107€C€Ge 
Coeeaesze @erterss 1e7B e666 
@eE)3Z4) @eekecte Le7LELES 
2e3eES517 RoeESiea LeSEE152 
2eSe5i17& @eRSSEE? Eel2eE7e 
2e¢s43S @oesrecs leSeetsa 
eeSeS76S Cee seee VefZ1EC1 
26321983 eepeezis EeRESSI& 
€eS1EES4 @o1lese? leSeeeeg 
eoseS27E Corleece 1eS1E711 
€eS71743 CerIsee7e €e35£72e 
CekSzaRE @eiE3SzE EeeE4ES] 
@e*esecte Vee 7E7E EeSi1SE37 
@el77V1z @oisrvese 36€524G8 
@e7SE56S 2eiseees Seeeacee 
LeCecade @e3 82525 oechteas 
@+S83873 Ccisatae Ge¢9S3z88 
@eSES3S7 Cer4beat €eesesce 
1Sesass @eisiess SebE6Se 
20182554 O18 75H€ 137125266 
eee&Sees © séiece 14eiStyse 
@eS7sE14 @oLEEEEs 16016541 
2eSiegse @017e@1e3 18 +632¢ee3 
Ze4SHSS4 Qeirasee 186e735¢E75 
Jee e154 eesreees isebelses 
eelass2e Coreeres isetesese 
Leleag7s (ae e ee © LleS5KEC2 
eeElsges @eysisee Leoekeseg 
26854797 @eiskeis L7PeRLISSe 
Selle H4e @orssere iS+Sseceg 
€s¢3¢231 @sFC8iE4 WeeSTez3e 
1060733 @oeel577 Vlekiessi 
Lea7seas @seleces Seese3ss 
Leevcoze Cocletee aeeeesess 
Le7tS197 Vece_sst VieeS33¢e2 
VekCHESE @ecetsa7 1106362935 
Le7ei77i CrEESEKL 1005463868 
deS4arel Qerssese $+7¢1557 
Aeoaicsie Pec Ter4d BeSELECB 
VoeerEcE eeeeess? beSeeee? 
LeasCsgd Cozeeere Bessiree2 
LePeagge Cocleees ie eSeegee 
eo€7esse @egterss 1aee2earg 
Tek SPECTRAL MCreNTS BERE COPFLTEC 
+ FREGLERCY TRUNCATICAK 
eat3gyn 
wCrERy © Verhyey 
PCrERT «© Ee2? cae 
FOLRT» REFER Der 17e 
ORCACHESS FACTCR (SGRTCLeeerEsePsibeerady) & Coaeren 
ICANT WAVE FEGGHT, hES79) 
i ee teaag9se 


wePohPboec nr (gece hCsloeiseek) « Becin76 


aUTOCCR 


1°781810 
©¢°737223 
@e142°97 
04469374 
Pee, b1597 
26061628 
@0211195 
@°@1852B 
@9242388 
@2O73586 
70323691 
"eer3esisB 
eeassese 
er1G2e74e 
weeebises 
ee1sb6ee 
#9995472 
Pe H62466 
es2icsas 
"90231148 
@e11156e 
eraS47ee 
@9g35i23 
@eg3l1126 
ecelless 
@°Q77748 
@e123655 
eeereses 
ee1e7e2e9 
ereeb2oi 
@e1e73559 
OeB3e744 
e¢e3527¢4 
@e136e23 


2041656 
-ee20933 
@e159516 
"e@eb2e32 
20032619 
@e418357 
@¢e29665 
meegssees 
@0157437 
eaeneisee2 
@°@53173 
20095387 
Beesieed 
@eeh31446 
Be eBeb70 
@°@28375 
O°@63b21 
eeeoiess 
teeasees 
eeee6173 
@eB96774 
eeeg2ige2 
areesesi 
eregseee2 
eeOes272 
eeS8790 
eeCRESES 


=Z4- 


TABLE 


8 


TcaT 218 mawice 


mtd rEan e DeregesCis 
INTEGER FEAN © crs 
Rr vacle SSLeS PRYSICAL LAITS 


START SLERCLTING SPECTR FCR 
TEST E15 wAvLet 


WECCCITY « eeceeve FPS 
.Acs se €¢ 
SPECTRAL LAITS © (FRYEICAL LATTS)eezeSEC 
SACPLIAG HaTE © ieseses 
Creca S(CrEGA) FREGLEARCY S(FREG) aUTOCOR 
« eeeeeece 10617106 e-eeerce 12¢1€CE79 #9350339 
Coeze7ze CeS4S47S Ceeeazes feSe57E2 @*e28128 
Voce sane 0 eee BOS @eeRESCE 1eEE1129 e@*e17523 
@oeeeiss BeEL4S4S @reierte 1¢38@5¢7 99297179 
@ereerrs Cotercee 2021721¢ doaeie2es @eeeSdee 
@eisgtss @eeseere @@eizes LeebeE7e @ee25448 
3 222 gee 
echesale Me Saa + 14 SreEsite , AGH g3830858 
KeZ137&¢ @olszevse Coereers lezeese2 @+0355e3 
Ceeace7e @elsaees @eesee73 Cob4ET43 @ras4e74 
@eze7Ise elesaee eeoesecze @e775e19 @*833516 
Weesssia Ve1zE7S44 eee 4e778 2eteeies ere2zee2i2 
ee5eeese @ol42177 eeefsesi @oBSSECE e1C47b40 
@e5a7587 @+371564 erelecee LedeCaeD e*ee2595) 
@e574077 @elecies @ezEsez LeCLFESS @319917 
@eaeers7 @el4seses @ezesres @essete7 a9?58543 
eoee7817 velsssee 7eZ€ECS Veb7S145 @re35ee6 
Ceeeets7 @elzesse ererEEse @o781E17 @*033¢38 
CoaecSee eelte772 eek ICE47 CePEEESS @0258937 
Volv7e7€ evicssce @v2Ee7Ss @e6EC7S2 @°233532 
VeSs45ce Volieaee ereecece 06743567 @*238550 
eoSersie @el46isi eeZbSies @eSiezss OreeebaB 
CoSe7es6 Colsae7e @e2SsSE7 Cebazez2 @+e36788 
We6i4tes 201e7643 eres7ecs @oeeeeee @0834870 
ob641275 @oLES3Se eriezeee CoS7IES44 292347208 
CobETSSE @ei7z164 er1@esis 1e@817SK @°e32e90 
Ceesa7ys @oitcser er1iese? @eseesce CrOeeees 
CoPErdse @e1E43S2 eeLtseee UeS7VeCee @z28ie3 
Coragles @et1¢723 eesisere VeSteers @ee29223, 
fo774E7% CeEZS784 ee1ezscs 10963777 eresiiee - 
€ekeitss @etz7Ee€ 2ese7£78 Lesecese 002339736 
Cer azie @eFzeESis 2eLF185e lesecEee eeeee3i7 
Ceassess CoEeSECE eriseees Le7EHESE e*@32997 
CeBEL7ES @eE97S932 @*14e356 1687 1S6e Orcesees 
| 
‘ : 
: 
‘ ‘| 
' 7 
! 
@eseesrs @ 6245395 eriseses 1¢Sé7@18 #036928 
@eS35153 © @o1S4857 eriseeas Le2E4322 @°033353 
@oSe1513 eeEs2 452 eesStes3s 1044757¢ @re3e8Ee 
CeoSeeesE Ce3veE7sE @e1f7546 169211356 ere324e8 
deesssee 0oS146CE @rsesEce 30976737 e+e277852 ; 
leeazere @e3te397 @eLESHE) Eezeieds @eCbb304 | 
1e@e8753 CehiEese @oi7eies 2€19423 @*624863 . 
deeseSiy €oSeeies- @o1743S6 €e3125S6 ere2ec570 
dexezess RoEERSES eeireees 1686528 e+ee5376 
DelagSte @elSSEee eosesees Le2zecee e9e@233e7 ‘ 
doi7séera deletes Veseriie CoSIEISe @*e@32E58 
dezezasi @olKESBS erssisee 16168573 PrCe5eas 
deezsiii @veezeiys ersSteis LSELEES Oeeeeace2 
’ decestse @+234533 eeiseeve 1e473611 @+e35309 
dezeztec e@ozevere erECasey 16438033 @+037298 , 
Jezesere @e€13573 @ezC&277 16344633 erces795 
desaeSse @esousis Qeeicees VeEPELIS Or2z06BE 
desez7es @ol4sgce eozlekee @eS38151 ere 30984 
desesszs eosasies eveesiss CekS5i79 ere2be7e 
Reapeles eerscees ‘pecetze7 Cotseve22 @ee27S37 
deeacbes @vieuee? eezeSene @eSarse? neezi7eg . 
sonester eoiseke2e Rees esEe ees7scee Mre26018 ' 
deaseave eeisiees @ecsejes Cekeaess ere3ePs3 | 
ace, geet eeleiesa @ek8E3S7 @+7e5e9S ere27sie 7 
dedaste? @od5ues? @ezesecte @eb2eesy ere2eze? 
det7e%es eodaa7ey eoetesea @eSeSasp ere2705? } 
deocates eoitate? ereseies BeSonede 027368 ‘a 
TRE SEECTROL PERERTS WERE CCRPLTEC ' 
LSIAG 2 FIG FRECLERCY TAEACATICA i 
al & soakSySy 
ZERCI® FCPCAT © @o2eers 
SeCcac PCeCat e Cetbee? | 
FCL RT» pCPERT © eosezie 
BHCaCAEGS FACTCR (SCRT (pee OPPeeesiPteraiy) © @e6eSie 
GRIFICART waVk FETGHT, BEAZ3) 
inked eagle b+36707 TABLE 9 


Vest cae Coc Case 


{ 
| hEOL PEAR © SEM eETEC ECTS 
u INTEGER PEAR © gsis cts 
‘| RPS WaLle 4076657 ERVEICAL LAITE 
-26- 
| STamT SLORCL TAG EFECTR FCR 
" tes? e138 e-c cisP 
We ° 
Ve VELCCITY ereccee FPS 
Lacs . €¢ 
DFECTRaL LATTS © (CFRYSICAL LATTSpeeeosEr 
SAPFLIAG hove © 1+SES89 
Creca S(CRECA) FRECLEACY SUFREG) avrocor 
i 
a “ @eeeceve Eelesere ereceee? 196830272 7656122 
, . Coezerze Lesesaer Ookla hs bereciey Ae ROSBEIS 
} Uoeeasae @efszecze eocceres ReVEStie me95S3073 
i; Keeeeres Coe1ES1E Cocierse g-872¢S8 praeBes2 
a beseee7S @.2ece78 e@.eireie eeattese 1°613363 
a @e1538s5 @o71E 86S res a Sc 4 efCaes7 oee7Cegse 
| @eseeays rer ere eoeetese @0@z3se? 2¢+216967 > 
| we1e7e35 C.€Rz7EE eeREsIEF 3e7e7eS4 1681616 
{ Wozi37%e eethesee eoetaezy Feas7ese ee6re235 
Reeagsre @oeai3ss @eRsEE72 Ee777E89 me2713963 j 
eocerice @oeterr7e CoQdZEzE EehQecse eRe TRead9 
wozsasie eofsee7y CeCKET7IE Se3ECERS eoore7ei2 
eezzcere Cee Seeee eceties: #e363383 "OePISlb6 
@e3a73e7 LeSztauas VeKlETEs S-Seeere m7eeS7C83 
@e570e77 we41S1€€ @oetceze EPe7EbHaD =p e2PSe7R 
| Reaeg7s? SeRireste @ooesr2e¢ SE o6EE212 eor7922e 
Ceoaer0y7 SeF7S4CE Cee Eeal Co a ee ee770239 
@eeeu2s? wobe7 730 Coe rZESa TReERORES eroer ese 
| Roaersxe 1.712407 Ree 7EES? IC oPESTIA -ee107398 } 
{ @ese7ere @ E1975 @CERIES Sersecas -oee72108 
} WeStases CoErEy4O ercktese ZeDerese = eKE1241 f 
Weteriys Web ESSE eK EESle DebereeR ee@o103313 
Wesaresze CEL ISEC @oeStEE? Eesceace 9eSeBa72 
5 Coerates Lei aue? @cesrece 7efIL128 @e3)8623 ’ 
Coearers DeECEL4L Coie sees LieSEeerEs @°293975 I 
; Geoerses Eeb774EF @eiterie 16¢825025 err eSi79 j 
} Coesaris eePezies eosiete TLebeen72 weeureaae 
4 Gorey ads Pewuseee Qetiieeer Wearari ss meer di 3i2 | 
} Coragits Bef 7423 @es1SE7e EDolrE Say peq2e7ai 
Web De testes @erEesses Sek SEER ee321982 
@oee Sse ydebSe7 za eorerere gSeisiesy @*Ce7196 
G@eeznrye qeeGteset Coqsieie Wse)e4Gi4esd 07760776 
WeResese LesVrEzF? @esteees LCL eRCbren @oLPESRR 
Coperrea 16e@2132¢ @opeesze 10@ 0727783 eeges7es 
@oseears 1e barter Cogeacse 1eSoB1i984 ereegser7s 
Ceszeiss 1eekereze CrLePaey 12300439357 “99037552 
@esessie ise@eee3y e@rsesesa g4e831867 2-209581 
Coseeese 1Ee4e14ie Cosh 7546 66765843 ee 1e98B? 
Dogiegse 1EebEQ 417 @oieyese 106 0CEZI7S oe1a79re 
Leeazere LeeF 71484 @o1€SRSy 1@EeETEV EC e+186598 
Legeare: iw eSt07SE @o1?ese3 eb oSar7¢e erovees2 
doesstis eotazees Coirette wler2eees Hee 16631e 
ese7z33 be2gee75 Coi?eers PoeeeCEE? ereooss7s | 
Leaaesee ee ESER Cosbeney efetiezie Core 7ere 
~ 30398673 Belesee? @olF7i 1s WSeS11776 eeees3oed 
dee@z353 &+7€2327 @oiSisee 17e3fbE16 @e10836) 
legeciti Eeeoee1e @orseere L3-iPzEE3 pesesees 
, legesese 10GR19SF CoSeere TE EE LTee eeer7seg7 
Jegerste L81E86E Corlaree SeECTICG opeereess 
Lezee2re Vellassa @eeCesr7 7Peearres erace7Ss 
desasose eebosser QELS fetzered Pee 926 
‘ 40365705 web IITE CoELERRE Pevpeety He eareeee 
Lesegers CoP ebELS @oeers5t &esetete ee coRseg 
Dowdetee Co711SHE OoFERrAy @e2aa3eR } 
Lewarees Coeciese Cree Ce eS ee279178 t 
deaegtre e204 77E Cots 388e eoerhe ae peereere 
| deeseses eoPeasre Coererat eoseyae Bars 
J & pee . 
YsES985 CSToe $sbSE3Y eset ez "ErQesd as 
reggae bsESSESE gs28e yee SrE2t95§ oR 8i 8837 | 
\ 
TEL GEECTRAL PLPERTS ERE CCRPLTEC \3 
USING w RICH FREGLENCY TRENCATICK i 
at St VeaOSIS) 
TERT. PCHERT © peetetea 
SECCAG pCPERT © ees 7788 
FOLATE A CREAT © eeTeaet ; | | 
PRCOEAL EE FACICR CEGKT Ep eR eh eres ibepeked)) © foaeere } 
' GICKTETCARY WAVE HETGET, ROESS? TABLE 10 j 
heogehhe © dicve7ee 


me —_ << a a 
La 
TEST Che weve tal 
i 
i. 
> ies ee der 7PSeesearcre 
i AATECEQD Peon & teteoe Cle 
r mre vacce 2e797?Ze bhVSICAL LATTS 


a7 
i STak? CceaCctyas SEECTA FCR 
TES] E130 wevejar 
WELCCIYY e e.@ecee FPS 
race e te 
BFLCTRAL LATIS @ (ERYEICAL LALTSbeezeSEt 
SAPFLIAC hale © 1eStss9 
Creaé er(cregay FRECLERCY S(FREC) auTocor 
U 
BSEEeSey q22hbF28 grgEcses fEcEEPE SS WP RSE sg 
Coutrsae Coste see eoeesect Ee78e°78 -e+771478 
s @eeeeie eee Tess eoeig7ee EoSE7ESS 1°132e5@ 
boi ears e-er7e1e Es867S518 Preescee 
teopsghes Ceez7Tb2k @eerizes Eeb8 oes -9+266939 
Crees Coaitas® @-eetere é Mey ClRS7 
@oxe7e5S €oteesae eevee Eeezetes ‘ erg 1897 
@eoers7ee @e3eseaz aeey Bezt7ea2 re1C8296 
bezacare Coteerer 20572 Zees33e2 eri 766 
Geozerice Ceeag ses © eoeaertze 27 e756 e°e154625 
Coceasye €e%EE7S6 e-eaer7e @-se7eee eeciee@s22 
Weszeere €ee719¢8 ecefiesi EeSeECRS pereei3s 
@e3a7387 @ 87514 Coesezee Eek e082 ee2ier2e 
€+370077 @osceees eoetstre zeeSesees 909763323 
Coaeere?7 @<eesre¢ ‘ ease e°17e7e85 
@eazrba7 Coeetoat 17225 0°269677 
Coa ge5? Cee ?zice ee€3sies ope 5P323 
Coaseste @oFES7S1 eee rece? eeeeztss eer e2eee 
Gebe7E2€ @ ose zSeE eoceeres eetee374 09165938 
bob ZatSE Uotarese e-eeset? eoieeeey eoeeale3s 
eoseqize Coser2it Coebctee EeZESELSE eepeeias 
Coterere eoeis73e @oesset7 2e€37166 eo1ne7R6 
Woereses PoE Eee @oecsreee Fe1#Z116 ere 88008 
Ceeniere @ofeenase eo1eecez FePES793 Or167487 
f &eeersse @o718693 eorcerie eeaseace 165762 
Weesa7is delsaile @orleser Peaeseies 2043565 
WerZ14838 Le7?icete Qoiieeze iP EERIE ee12e827 
be7esise BeTerese @oiisere reer eere eeqireed 
be77F76 Jeceea7& @eseises ECveessss eres7498 
€-teitss BBC Cees @oLE7E78 Eeezezese @-e23728 
SEERILO SeSerece Crisiese jeee isse e166?) 
Keessese Beteaaee e@1seces TEoteeery ee11e6s9 
Goeer7s2 3eFr1e6e @ereesze TEeLeeT Se ercg0o8y 
} 
@osees73 2e6eesee Coidecee F3ele1!ess eoeas783 
é Cesteig? BeEC EES ColSER aS EEteeS1ESS @eeebr6s 
. Gosessi3 yelesses @eitsess E4eSSLES Poi 1 bee 
Ceostatze 40b79857 Coil 27246 re eeeece? eeeerses 
deeistee €e114s3i Coleyese PR eeELzeS ore re1ae 
leeezerve ee7ebeie @oseeesy aZ@efz9728 ereegie? 
deeer7Si Geet ase erseie3 3E-Seeiee eerreeed 
Leecetay aw oRCt eee Cosrasee efe7ss078 eeees7eL 
deazee3i 2e2S373€ @esreees Eloeetiee -e9ce3755 
lelagcee Belzeeze C1 ees 1S+¢€C7ee8 @e1A3ise 
{ deavee7i Se71E8e@ @oLeri14 Eel 14et|e -e9e39377 
i : lezer3sy SoSEELBE e@oi1Sizee ESeeereer 09847368 
i dezzsiai a-¢7£e@37 QerSeete £20776778 errerrcee 
| deecsere Peserees @oiSeere E@oRECESS “7 oegsel 
lezertee 2os77e81 CoE aise Le CeRELY sere seoR 
: . leseez7e Beez 7204 oeeesr? Leeleese? ee17ee31 
ds3gesce Be37¢E57 CrE1zees iseS3eae2 erenessa 
leserr0$ Lsk71ESe Qrti€er2 LlevEeeCi 72 Cera lees 
lesesecs Le7s 7508 @orevize Lledtersy Perce Sees 
destetes €e€e7733 Qrretse? LEseLeese ee119776 
: Leeaztes deSzeiee Cereseae Le eChSEE? op rwess 
Jesegter Leerti2e 33882 1@stesiss eresioRe } 
leeseter iefveset ies See7CeI4 Oreedere 
docegees esse zee 33? Sorees76 ercr7erig 
deHagre? Leeeieed ete BeSstere ee oeRsy d 
8 . : : e383 ° 2 
LTaStt ESeTS4$ if: S35ER pipeaise 
ThE LPFCTRAL PCRERTES MERE CCHRLTEC | ! 
| USIRG & mICh FREGCCERCY TREACATICK S| 
sv 6t peehiisy i 
ZERCTE FCMERT «© Del Teee 
FeCcar eChENT Deeseye 
FCURTS pCHEAT © telecce 
PRCACAT ES PACTER (EGCRTILePeheeezsiPeerelid © Goarrer 
. 
SPGAITE Tp Any wavl bEEGeT, BIN73) TABLE 11 
eeeokrS © Perverse 


s weMehPSeSGRT yg eeet KC ACeec sere) & @ov7eer 


——— —_ - _—_ = TL ee —— = 
\ s 
Test e128 wovre€ 
HEAL FEAR o SEE CLEISICTE 
IATEGER PEan © ebee CTs 
RPS VALLE @o7eEe7? PRVEICAL LAITS 
| -28- 
\ START SLERCLTING SPECTR FCR 
ThE? 238 bavces 
: VELCCITY « ereecee FFE 
146s e ¢€¢ 
} SFECTRAL CATTS © (FRYSICAL LALTSreezosec 
| DAPELIAG Kale ® 1eSESES 
CreGs Si Crea) FRECLEACY S(PREG) aUTOCCR 
| : eeeeceeer Leeeeere e.ceeece 1G 6etesee ¢ $8B8e92 
4 . Ceecerac €-8.s38e ee 2 a) f.€4S7 10 “poe Sabe 
, Veet ae © elSt3e5 @reeeece Lezstee? mrore1er2 
| Ceev iss oer 7Ee @eere7ee LePzexi£& ee129673 
{ @oseetre 1ez3 @eeirere Eeteer7e Or1E6606d 
| Gessatss @ee7EE4S Qeee1zZES Dergs1e4 $e e@36239 
S| eréesis @oiee73¢ @eEeELE CeSaeers eee 32973 
| @ork7e35 eelzteee Rocesres - @e7#8SE74 @eC673E8 
{ Geez Colaarer @eraezy CoSeEace er1ClEre 
weeneers @osereze CC S8773 Leeiesse erciasie 
| @ezerice Cole ree eeazece Lei7te7e e9ece7a7 
| Keesssie €oZEe3e1 @eee778 LeZEScae e2e57766 
| @eszrese €eeezee? eretiesy LeE710¢¢ 2°e51737 
| @o3e7287 wo lSel7E Cor Ft zee Le1cesce aeev912e 
} Wes 72027 eolerses e-oSceze Leeerace eee2ii73 
| bates? tolesace @ecbZ7ES @eCETETE eee 4gieo 
] Coney? @oleer4e CrCERC AL 0-674772 e9ee9r3e 
Combats? ele77 az OR 7EEES 1eCEISED 7ee@i78e6 
{ Coser cte weleseie eee 7eES?D Leltezeer CHP Ee Bes 
weterere €el21396 eeeerss 16@7ESS4 ereriie3 
| Je2se @eteesse @eckECES CeSHE7Te ere38269 
i eeferive Wolereze RCES=Ce 1-eecre? OrCu2ere : 
{ uSe78s6 @orcesit eresset? Leer7z2¢¢ eser7579 ; 
’ creases @eerEse? @oes7eee 1-3¢@227 ereseiad } 
o eeare7e @ 235852 Cr1leeer Lesestce @° 034576 t 
\ C-ee79E8 @esceses erieesye tesze7si erereeal 4 
4 Koecaris Ros ELES @o1sece? BecRee7? 7 ePRSS?e : 
| TeyELes4 eeSe7Z78 Coiiseze Peteezs7 PeCECeSE 4 
; PePee fe Coeeceye @ellserve @oiearee ereelesS - 
| @o77 ERO Cob TERR? Oe1erzes Sezeeeze PePS8268 { 
| 2k LESE eeSirver? Costrere Se7EESsa Peeasee7 
j ebZa2 14 1-Creste @ostiss2 Goares72 Peee2c7e ) 
bl beets 1elests? Qostéees OeSaesEes 09es5e27 
4 Coeer7ey RC oSEaRbE @eieesrs @elKezce2 9049703 | 
A 3 
i] : 
4 3 
F | 
' 
Qoseasys CoECEECE Copaaces $e427329 ereaiiie 
@eg38is3 ReParese Coi4Reeys @oGELE16 ere37176 
@ese1Si33 @e85718e @oitsesa Se7eFe1R ecersses 
Ceserese @Ececks @ 87346 Sel7seeg eeeseise 
j Leeisdes Ue8Ea7S4 Re1kisse Eoeesees erenie2e 
doQase7z2 Woeeerel Coresecy rors BET 3 0026467 
Leeeersy @ee75127 @r17e303 2097F743 @re2is7e 
Jeesesyi @oFe4g3e Col7asce Se17E£65 eePaS328 
Leseeers CeseaRa? @oirbees eeseeree eee bee | 
' Leparseg @ossrEae @rietees 1+Se33E5 e9e32399 ! 
i se178671 @eeig3se Corer 16 Letesses ereresoR 
dezea3sa Coteaeere @o1Si1se6 10787866 erensese 
| de2esiai @eSreres @reiseeis 2eessees FeeReI76 
j e legtsase @o3ceese @oissere Lebetire ererdzes 
j lezersec @ozsezee CoEC ares Les7es6e Ore Ree 
desesgzre Core GIe @oeles77 DOEVELEL eresser? 
' desretse WolPeess Coeizere L1e6esy eee arses : 
deseares Colergce : Lepecier eee 22373 
Lesegsis @olei77 Leteesee ere goe2e 
Deeleles Colkeaee VOUT ISe erergees 
Leaartes Coleeyse ePeeesn erearsee 
doseotes @oze71984 Leseiege Cr PeReee 
Ph Leoeseice CosPrice Let reeysyis | 
doc2aece Colseaes ‘ Per eras 1 
Lehegra7 @reser7e eeceasie | 
a z b 3 . 
1SERSTER bs54268? Ay bt B:ESS53$ 
TRA SFECTRaL PCREATS HERE CCFL TEC { 
LSING o RICH FREGLENCY TREACATICA i) 
aT ot feaPaySy 
ZERC Te pCrFAT © 
SECCAC eCREAT © @ebes) 
FCLRTR eCREAT © 4ets7es 
BRCACAERS FACTCR (ECRTI Deh ZeeRsineereiis © Ceea778 
‘ 
GIGRIRICANT wave RETGET, RU479) TABLE 12 


@eCathh oc Detared 
’ ee Oe ee ee ee re ee | Perth 


TE&T 338 Coc CrShy 


REESE EAR © VEsSelessisCts 
INTECER PEOA ®& gee crs 
are VaLle WeoPEER? FRVEICAL LATS 


ETsRT SLeRCLTyhe SFECTR FCF 


TEST BIE Ber FIsPL 


VELCCITY « eeeeree FFS 

Lacs e 6 

SFECTRAL UNITS «@ (PHYSICAL LAITS eeeeEEC 
SAPFLING Kate & iesese9 


FRECLERCY S(FREC) aurOcoR 


29621258 
-e+c3b34B 
PONPSELES 

@+117394 

2°?35556 
arr ecces 

§4 
Beanies 
=¢77e85 Oe11e7es 
beesouee 2253798 
@ee4eSze Ledcecee 092133463 
@ok4E778 Lees@ie3 e@re259es 
weZ1E9S1 erefierzy 10363255 @9¢45437 
@o5a7567 beET47ae Ce2ESEES L047 4See @2eceb7i7 
ees 7ee77 Cost zboe @eprssze EebOSsER a*ge5597 
feaec7s7 bob bee7e eoles7es HeS14e73 aeaee7ig9 
Coee7847 €o£11168 @rceER at Seeri7es @*ee1eil 
CoeSat37 beceSeE5E @eR7EES4 Leaelaag @ee02138 
Cewevsce volesese 9927547 16161689 29268322 
€+Se767€ eeeeeZbE @eCER7SS 1e2884z5 @9ec28137 
evEse3se eol7Ser1e VeCEELEE deleeeee "90928736 
@oferire wolfesee eeekss RoStZiK2 @+256923 
eoba7eze Colséevze @ee@ssse? Vees1E75 @+¢ 38774 
ere 14SEE CeE47ERE @ors7ees 16566332 @ee23548 
Greasere CVESEEES @e1keeee VeSESeES o+e8e562 
&eeCE7SSE OoELEwre eei@esit 30372387 @+@55799 
Wvece71& &eE1SE73 @eilese7 VeSE63E7 @02@18567 
ev7e14sa Vot7S36E eerlaeee ae78Sse5 @6013648 
Co7auiea @e3722E7€ errisere BeBS378 e@re2ess3.. 
@+774e076 CBO EESE @rlerzes Se1S2Z5e ©a0906577 
eoeeyece €e@1esis ColE7E7e Sebs4723 @reSe227 
Cresesis Co€ZTEbE @+32183e 3eS17SG2 @°057S547 
@ogceess & ES BEER eesseces ee3S11S5 @*033731 
Qeeei7Es Ge7E42c8 @914@335 4e75eS55 @+e555¢e3 


eseeecee 


es ee 
eree 
rR 
0 


PIM MW Fw we 


Roo HN Vw Aw 
rn we me 


ee 
ee 
er ey ve eM 


=e £2 SP ce 
SR evere 
ew wv ve wv 


Oe eee en 
en 


Verte ws ine Ho 
mm wt win Oe OR 
eee cf 
TD Ae pee ee Nt) Wn 
ee tNIN Crem ane fee Ge 
eee 


Pon 
Rn ey ws oe woe 
NUN Hw eM ew wD 


Ten re ON ON FH 
Onan mm 2 ow 


5 
a 

Nn 

x 
° 
s 
= 


@osena72 60647464 eoieacee 40068138 ere3isee 
Wegstiss 6 e4bZ013 Col 4BEar 2eeeE79 -e.e29R9e 
Ceseisis be3EZ435 @oi1Sses3 EeE77E49 @235496 
@eSeneze CoSHEERS TedEDS0E Eo1es7ag e0e2938i 
Joesesse GofS7EML zereiSseE 30377Si2 ere2SR7e 
Sebaetre ( +Sz6z66 ColESees £ek8e272e @0762328 
doceu7Es 0SES37z @ei70163 €eeS0745 e494) 
deesefad ofb768S C17 esse 3eeS2272 e@+e39176 
sedezesi bo44Sa7e @ol7eees Eebe01e3 ergeee3e 
Veorgeste2 Cose7ers eos bZbed Setevece @*¢26935 
dea7ser. €e472765 @o1e7114 eese7sey meerees77 
dozezssi eofrEeee @oiSisee 3e2171€8 eeeagsed 
deoezsiyi @e€e7S52e @eiSSE1S .217eZe e9223575 
degecese Ceeele be @eissere EeOe3e6e eoo27987 
deceetse @eESESBE CER A1LEs 168748e6 @+o6C978 
aeSese7e CoS 4SeS @ez08377 LeESSIZE e9e3976e 
degzesse Goch rece @oE1EEES LeSStee? eerees267 
65¢27eS @etEESS7 CeElebeE Loas7Zeds evee7eed 
desesses CeFLe4es @efF1395 1Le3ESEES eve2e3e3 
Doaredes Coeeevse @efE8387 Leazerte erei3zeee 
deanekes FoEane2e gezzeeae VoSTETSS ereeeiis 
dewesdee FeSEUNS @ee35USe LessSsa2 ere7e4e3 
Seegesve #0381937 @eZseLes EeteeEeL @rcesgi9s 
bebeseze @e511207 @eeeess? eSttsea eree23656 
detacza? €e3357¢43 CotAbEkN Eell7WwW3 ere55e35 
dotreret Co4ecers gerteses Ecoeeses evoeees7 
Jeeeaier eos8eere @oztsise ReBale rs evezeiis 


THR SpeCthaL PCREATS KEKE CCRFLTEC 
USING a EICh FREGLERCY TRUNCATICK 
at oy eeaksas) 
ZERCTH PCRERT © @oeeyet 
BeCcar wChERT © #08453? 
FCLRT, pCrenT © eokecss 
OrCarnesS FACTOR (ECKT(geeereseesiPeerany) @ @1e2678 


SICK EyCART WAVE bEIGHT, BILZI) TABLE 13 
aeGorrl e Deere? 


hag ahPSetGRT(pe@rORCaCoed sive) & Reees77 


\e ~— —- ——<— 
VEST 528 Ravetnl 
KELOL PEan « Ofries7esicis 
| IRTEGER Pear © éS33 Crs 
{ hed Vaile Lee@esa FRYSICAL LATTS 
’ 
| -30- 
F) ETAkT SLERCLTIAG SPECTR FCR 
i TEET 3225 wAVRIAL 
th 
ii WECCCITY <2 ereccee FPS 
rte Lats » €2 
‘- SPECTRAL LAITS »& (FRYSICAL UNITS beezeSEC 
SAPPLIAG Rate @ 1eSESES 
Creca S(CPEGA) FRECLEACY E(FREC) aurocer 
A eetevees Lele 4E6E ereereece Peuesere 19966475 
4 Qeezerze € 07237 Cea : £0e72219 90658755 { 
' : eoceseue Coserzit ereeetes ECESTETS @+126916 
i Qogeziss CeE144SE ete 7Ee 3ec32e72 @e282587 
| eoteek7s Weber 7e @ovi7ese Seeeeee3 weedeat | 
{ @eilistss e+7€2652 @@eices &e7EE1L72 ere1esse 
| F ‘ qhe Bet . 
Site$e4g E:5EEZ92 S:BEESLE _ «ENeeeees oF: ASERSS : 
| VeE137e% @.77z728 @oRsaeei #0655173 "2e1S5288O > A 
' eezeee7e @s2esEee @e4ske72 So4tEele @esteses | 
| Wece7Icé @vECES47 Creezeze 3e78SS32 -e+e38369 
eeeessieé ee734SSe eek 6677" #0617857 Selisese | 
Veszcese @o7EL1E5 erefieszy Sv71SCE8 eeeoeiis | 
| € 034737 @ebseese ereeScbe 30330417 $e +e34376 j 
0374277 Ceeeese? eezeseze E6447358 ©2°¢18347 ; a 
. | eeaee7s? Coat eaze @e7b37ES 2e8eeess @ee7he9) b @ 
Seee7817 @eh1S83 @oceReay EeSezees ep0e3346t ; 
{ 0464237 eoteered 2e27%ES6 3182223 ereeSR76 
$ eeaecsee @eS2688? @o276E47 36373763 weeeebses 
{ @ofe7rE7E CoSeeuek eezeeres ZeEz4eSe oeeec7361 
| UeSse5ce Co€e S217 eezesetce seBEEEES @e118443 
| WeSeitie €oESE1TE GeLESICe 30745872 e+e39544 
Cob e7eze Pebeelas @e2SzES7 #0221148 ereesb69 
¢ Coes aSEs @oEseses 2eusypece fesse7ca @+e@53349 
i ereae7s ZeEPEEHE @e1leeez £e4650C7 ere2uzs7 
, Y°ee7SSE CobEesee? €e1@esrs SeiISZ8E1 eeeeezig9 
| Ceeca71s 2eseRRSE @osiece? 0271429 e*e21s36 
Ce72E1 456 2e47714E @rileeze eegseeic egeerekes 
# To7VB1es 2014272 2e1isere Setecets "e9233429 
} €0774876 Ce6aE72C8 22325575 eR e823 eeesecas’ - 
i wreersse @e€Ez532 @erersre eeerss7e "e@+223i32 
{ eeESESi A @o7isece @eseiese SoSELOEZ 2+252130 
UeESERS4 ZeE71ZEE @oszeees #eZ2b43¢ eoe79119 
| 0681753 20783761 ge34e33s 4oS11S47 *2°¢98465 
H 
@esees73 10287923 Cop Sates Ge8SEERS e+¢7e783 
@e95sise 1e3es29S Cviseeas Parti i42) °e9ee7529 
{ @+$e1543 aeSe7es4 @eiStess $a74e23 @9eees7s 
{ Geseeese 1e8Ee3zZE Corl 7546 116é7éZ22 eeep2e353 
dees83ee 2elerevyEe erieicse 136¢4é@S215 2°e58669 
degaze7Z Betecees @rsecEsS WSe47SESe 20203598 
decee7S1 eedeesee @+17e1¢3 146€185CE @e2he69} 
deesefis EebCER2t Oot asse 179635773 pre6e3ss 
30222253 erbeiice Ceireees 17eS76EE2 eeeSe&33 
Sesaese2 eek7E785 @oieeee1 VeeESSLES ere6se74 
4378671 1e7SSb4E Coie7116 Leese? wareeiS23i 
ictezisi 20842285 @orsssee 110569157 @+018196 
3°225133 10925223 @risseirs 1202877358 eeere573 
doessese LeS6e347 Qrissere 1€¢3S4sze @e227774 
E Aocaztce 2e€S7E91 Cotlaize 13¢2795E5 erei2%e2 
legesere Eezeegie @eF0l377 14¢R7e323 eere32k31 
do3zeSce eelereie @eELEEES 136Sesere eeege7s 
de3ez7¢5 206465778 @releeee Liee2eeey e@re3es26 
. deogesses LeSz¢23¢ @etE1238 1Eerzeers epee 3sek76 
j Doaieies Eeescer? -@eGeESE? VSee743b4 @eB68S95 
Doagzhes 2olGeoty Crvezsene 130247799 oaree e726 
i Dowestee 16825887 QeESEESE VieSER1E3 @ee53284 
Leagescet LeSzie27a Coeseras ME017 e556 MePSBI172 
deezIeet Lesstere @e4E557 1E016E172 peese778 
debas7a? reSsecet CeEAGEeE W@eUS1£18 e+ 256566 
dohpenes aedti77e @eeteses 6e4534e3 Peo 9ees 
ivegsiee 19258687 @ozeeyss Sesareae Pare7ee7e 
ThE SPECTRAL PCRERTS BERE CCRPLTEC 
USING a RIG FREGLENCY TRERCETICA 
at 6 feeF5th) 
‘ JERCTR PCREAT © LeSeese 
setchr vCrERT © Beate. 
FCLR Te PCREAT © 3eSeisa 
| : ERCATAEES FACTOR (SORTIS seh eteesiPeerary) © Qrseaga 
G ANT BAVE & eT, BES7d) ; 
r SICH IFTCANT Dave HEIGHT, HINETE TABLE 14 
- web ehh Gebubt yg ePPRRCeCeersraee) © Serenas 


41 


MU sit save 


hEAL FEAR ES7PSG SC AETSCTE 
INTECER PEan © e548 cre 
wrS VALLE PoPeRe? PRvETCAL LATTG 


ETT GSLERC TIAE SFECTR FCR 


TEET JIE wAvLeEE 


VELCCITY e« ececee?e FPS 


Lacs ° ¢¢9 
SFECTRAL LATTS @ CFPYSICAL UNITS deezeSEC 
SAPFLIAG KaTEe © 16Sess 


CreGa S(CrEGa) FRECLERCY S(PREC) aUTOCcOR 
@eceeere LeE7MSaS1 CorCeece &.ceiizces €°5783e8 
. @ogzerce Co7ESELE @e2laes3 &e 736618 eerewl7el 
Cees seee GeF3S615 eeeeecee LeEessed "20¢16234 
ereeeies Cees ESES @e21E7£6 Loezsees 094129150 
woe ek7s wee 2EEKE 2e27erE Le7EoS5 e@e273se3 
eo1agtss &eeSe875 eeeeyee3 Leezezse wz9e2ee7e 
€etevsis eeS1egse @e7eeese Leseezs3 eeceec2e 
@eye7ecs GeESS36E eereszee LebERSER eez2ssee i 
@oera7b8 €e3eeE73 Covinces + 2eeeees: eeg3Beee | 
See ere7e €eS2vE3S @ePse273 Bo@77463 e+2e3196 
eecerics Crceetce LeBZEKSS @ee34759 j 
eecersse @eSeeeS} 2046778 LeSZESSe 2236133 i 
eeszeese WeES12e5 @ecksesy Voeesee2 ereeceee 
@esa7st) Ceece eri VeVEseee besessée aek6S68 
Ces 7477 eerssees @ovESETE Leeseses eressees } 
eeaee7s? beFZzese @eeesrEs Yeoeei7i7 ercie724 } 
eeee7517 CeE1157¢ eee eeres 2e3ZHe77 2°2353598 
Bvehe237? bolecaee Qed 7EESe 30153782 ercers69 
Coca Sk6 €olsives @272ES47 voezerss eez3e710 
e£e767€ Ce2ceere 2eQEL7SS beeeseae e°os8655 } 
CoSse356 CoES7a1& @ezesete Leesires ereieces | 
eeceriie @etz4e32 @e2ESzCe Lee11ees @ee258267 } 
boSR7E36 @re729ee g@ezciss Le7EL3 402 erearser } 
PobyaScs @o3ERe9z zeecreze Seev2ee7 ~e9c23408 
Ceeaie7s @eszezis @rslecee Eel eSEs3 @9257325 
Poee7sss @ect1777 @orl esis LeESISEs ee2s2ess ‘ 
coesa7is Tezresek @r1l2&67 16323235 -e+067755 ! 
Se7Z14954 @otsS?gce Qerdeese Jete5ES2 20232752 } 
Co7aoiss @oezerer Coilser7z Leezezee @see6e78 
oe7 eb Qe GeFer7EE eexeises 10604677 werees2rs . 
fe B2iSSe gehezece RoLEVEME VeSEHE16 Beeeaceagd 
eeBZes16 eoERE1C? Cossiede LeteeGR2 aee67533 
eoBSELS4 CeEV4ZIS @oiseces 26723857 -a-oiSzes 
Boba 753 Rosezee? @oi4e3ze 2oSeeeze @r255901 
@.sees7s €e62197e Coseces 3.97¢783 @°927243 
@eszeiss CoCFEL3E CoLSFEes @e3135¢16 -a+e26070 
@eSe1S33 Ee€37298 @esf3es3 @o@eaeag @+263811 
CoSeeeze Gob 36S @oiE7S5a6 Jeiseyse @9o27213 
LeEySIEE EeSeSeee Teiéitce 3et793¢9 e@ea239B6 
dobeclrz kebeeas3 eosetegy Seazi7is erseerie 
Leeee7si €ebE S68 Qox2l1E3 Sekasses 236091 
deoesetas €oetees? Solrarse Eebevek? Mepedzo% 
aereee51 Coeeeasy - @oseees eeeS3es7 89245236 
Leraesee fF e66ERe7 @oresber else? @eCrer7 
20478673 €obES907 Cos rsy6 GeS8e179 Oea1sees 
decezasi €+5ER156 Qos S1566 @ezeeses @O28O67 
doeesiyi CoS2771 @eissege eSeeee? mee 35b2e 
Lezesb3e CoEE7 458 Col SSEVE Le8Rb3e2 meOie730 
* leeectee e@ee27¢e2 Roel rsee Learsesy @ee31767 
de3e527¢ @oseriss @ezles77 LeBSisss 9210374 
desgeSse TeHaeses QeELzeeS Be7SSEcR Meee26959 
Yose27e5 Veeeeses Qreletec Go77eeLB @ee13324 
desesses &e355458 @oze1I5s BoSses2y HeHZiC79 
. doasolas Coe 3Sbe @ecehia7 EeS3e15y VeVre3ea9 
Losugebes CeSISarZ ReZESEE Ee3e4eS3 @eger2es 
deaesSee #0367307 @oz338Se LeSBlebe acgsscse 
dyosseavs @eEZLII6 @ozanias Le3USezs eopeosel 
debzzteb eebu7e78 eeeteas? 203€6236 ee2e3a2 
o9dag7e7 PeEeeabe Vez eeeee Lel56C39 ereees33 
des7resea weesesss @eElese3 Lebetease @eesier2 
sreeaies Cosil435 eeescises deoSBieds @+@33329 
ThE SPECTRAL PCREATS BERE CCRFLTEC 
GEIAG Am Ter FreGLEer CY TRENCATICN 
ay et fea@sy$) 
ZERCTy PCPERS © Col 7e75 
feCchr PCRENT © eoeter? 
FCLATe PChERT © Co7enee 
' PROACKEGS FACTOR CECKTE Zee PZeePsIPaerhed)) & 0662459 
BIGATEICART HAVE FETGHT, Blisd) TABLE 15 


bre © Douotee 


weRehPboeGRT(geWPERCACeed sect) o Ber2g22 


Test Fae Eec Cpree 


nhEaL PEAR «© Eyeeel2szeacis 
INTECER PEAR ®& ease Cre 
RPS VaLLe Vel7323z SHVSTCAL LATTE 
-32- 
STamt SLEKRCLI NG SFECTA FCR 
yest ie eee crefe 
c 
WELCEITY © eeeeere FFE 
Lacs . ¢€¢ 
SFECTRAL LAITTS © (FRYSICAL LAITE DeezeSEC 
SAPFLING hate © aesesss 
Crecs SICrEGA) FREGLERCY SUPREC) auTcoccr 
. Greeueee @.€8Szz0 e-eceere ae23e823 10376687 
€+eZE7Ee € TEee @ CRATES Beessti4 @ePi7ese 
OoeEzeae ry sie4 @CCESCE Eoeeseee "2+623266 
s é 2 
E:GELE5S BsSbES25 82815258 Estecees e:Sbeese 
@oxsstss Cee eSs @o@E1zEF o7e82€3 eeoeseses 
@oxeetis €oeie774 CREEELE Eebeesee weeielssi 
@oserese @eTiezS1 @-CEE7EE LegeceEes e-ei17see 
@oe137E8 (oZ71E 14 eer aezs 14,7e@6671 @e161271 
eezags7e @+EZ87172 @etbE72 16EQazee 29415725 
eecezice RECS ave @oR4ZEZE 16&81472 e°e135e82 
ZezeazIE eee here 10788778 7 se6eEeR 
CoSEuSE e@oefiezi Eece7se8 "7013820 
@oSZEEEZ CoeEETEs Setecues -20e@75978 
16€172€2 @oeSSEse €otezz71 er16leie 
keaeere? 1ezee1s7 @-CEZIES Ee7S1414 ee74176 
@oee7E17 é ereeECay €vE1E1€S "29161679 
Cont egts? Ce 7ZZE4 PeezZS7SE ¢2@6@757 
Uoetecse CoQ 7EE4D EeCETCHE e-23e8s9 
GeEe7E7€ @ocberse Eetzees? we79eeli3ze 
Costesse PoECESES Q-RESREEe FoR HECR -¢+216967 
Cocerize @o7G1€ZE @eebSice HobPEaae -79e17277 
GofEDETE @eSie18 @+@SSEE7 *eeceacs er1ei7es 
Ceesatet @eESERSS @oesrers @etiste? eesSe73 
beease75 Co 7EeEEe @+s1ezcez Se@1stz1 ere7eese 
CreerSs® 1e78eeS€ @o1CET1E 116ez7ES2 2°@22549 
Beecgrye TeRa7SZE Vo fLESe? USSLECIED? =7-e 7827 
ore y454 Eo7EEERE Cos 1eeze 2702S740€ =e-ee75E8 
weragies TESTE @otreerz 1LsEeERSZ 7102Eae 
@072427 16727267 @ testes 1@esqee7~ “peezi7es 
Crees ese 26741571 Col Z7E78 1 eSezere $7 +1 28196 
keezezis 16£75754 @otziese SesSzeise @restse2 
@oESElte 1Sezese @eszeces 11-S84see @29 73650 
CobE 783 Eeb7ases @eisesse 1ECRESEL4 7°e28916 
€osen475 EeSaane’ Colsaces 1Eefeeeal e+123876 
Cesteics 1e7Ee4ee Col SEEGs 1lezecerve oe@ee56S97 
Cesessss @+SSEzE? CosEsess €etSsaee eeqeesee 
eSREsz @ 862757 @o1S754€ EeStaE15 eeh34Re 
deReseE @eSEESSE @osl Sse €et14ee5 eece7isee 
Leeaze7e 10E8141E Cote =e8) EeCEISES =e +ee5193 
degee7ss 1677811 @61701e3 86028723 e*ee3ess 
Leesetyy Le@si1zZe2 Rel 74ste EoEEEE NG ee34ee3 
de4e2z21 @oSSe7Ee @oireeeS €eZEZEIS oreeesee 
Seiassse CoPaegat Qos bree Soeeeies ererdsees 
Se478€74 @-festez VoL EPI38 Jetr7Ie8 eee1eig939 
lezezisi €oEusres @oisizee Pezeziss eeserks79 
dezesisi @oeeeees @oisteye eebzsere er1seere 
Seetstse CoH perae Ces SSEVe Eeerease orereeis 
legezese CoH Zeer Corlases Eotezeys ee+ea5se7 
leseczre @osgesie @eeles77 Eo7IELE® ereesiee 
legzesee @eAgSC2E Coeizezs Ee€TE7Se erereees 
deser7es Goaesa? CoE1ERES Eevazzze eeaeeag 
iesecaes Evteeeas @ozE117# Lebareze Perec ssee 
Seatetas €st770€8 @eeeltE? LePatees ee eeceibs 
deeaztes Coeaeers Qotcceae 1eSESEES @+e27546 
Desegees Qeeteeze CctizEre LeeZEAte eregeses 
deecetes @eceeese Cee ae Ls77eeSE epee ares 
dofesees GoteeesE @eeeese? Leeaeaty we ee5esee 
sefee7a7 Ce Tathe eCozseete Lea7s7e? orceesecr 
Desreses @oezetis eezteses Leakeee? ere7rerrs 
leeesies CoEeEaEs @ogtesse Leteie7s ereeuble? 
TRE SPECTRAL PCRERTS HERE CCRPLITEC 
LEIKE &@ hICh FREGLENCY TREACATICA 
al 64 Veakt4S) 
ZERCTR eChERT © 16376€¢S§ 
feccsc eCrent « repeess 
FCLRT» rCrERT 10139345 
OuCacnee’ CACTER (SCH (peeeheteRsiPeerady) © @oeezae 
TABLE 16 


EVERIO TCANY BRAVE BETGHY, BELAD) 
wekehre « eeegus 
WOR CRT EP eGmER Cel eees Ree) # eeereer? 


— Seaeesi alan aan 
r ——F a 


“FE Re ba ee ad 
hE, PEAR Pee ae retreive 


IATECER PEOR & ogee crs 
RPS wale LebSiezs FRVEIC aL LATTE 


START SLERCKTIAG SEECTR FCR 


22 RavetaAcC 


WELCCITY «© e.ceree FRE 
eo 


Lacs ry 
SFECTRAL LAITTE @ (HRYEICAL LATTS poezosEl 
SAPEL ING hate & seSeses 
7 CreGs SICRECA) FREGLERCY GLFREG) ALTCCCR 
wrececce Eo*1Ers @rekeeee YEepecsed DeeaLe7B 
Bez EIEE Letse72z @eeRaTES Wek Hess 99992262 
. Weel rece @eParete eccetes acel7aas -eas2z32 
esGbgass Bresegsy Brb5238 43022358 e:gegzaa 
Weqistss CoEz14ie OeCELEes FoShaae? Re BbIe77 
@oyegiis Re 2ba527 CELE LE @e7e32E3 “es79seee 
eerezecs @oSTEPES @o2ES7EF Soeceses @e3371¢8 
Woes 57te GeoS7ER3e @oviaezs £eeerezs @eereire 
Wogauare Cele S24 @oese272 aoZecis? m2ees77e3 
eozerice Cotzeere @eCAZEZE Feseeres 7e72613 
| CeESTSe Gof 747zE @04E778 Zeeiiies weieiege 
| wesecese Ce?erate @ eet se33 Hebi cesta erersies 
| tega7se? RoI 7ZERLE @oetezes weerees3 e 16737 
| Bot? 0l7? Rob RSE @oeESETE wereees ereiice? 
toeeers? @oSESE31 @eReIEC er14e90 6? 
Come 7E47 CoSeeuce eCEBC aL e°e75473 
Veekees? Coa ze? Cov rZEEs Petsese? °e9e7es378 
earesee CoE CEE OR 7EES? 3eeite17 @+e92¢s3 
Cot 7TE7E @of27S37 @-CERIES Tesrvecte er2ecesee 
Woesarse @oEeezse e-eeegee Feeeeees eerer77se 
eoserize eels 7EeS @eRESIC 4 Fetyeeey 7 +er2758 
GoEEDETE Roterees @oGStEE7 Foe7reees ere2ctse 
Coereset eoetesee CCS IERE @oREESES eryeeSsa 
beeagere Co bELER? @erezees Seresse eeeeRsiis 
&oeersee eleesez @ eerie DeRIELES -e+e19327 
eoecaris Leeteass @oisece? 10 68Ze037 @e4858357 
were sss DeBEases @oLissee VL)e4EezrES e0eRere? 
be7epies Loeeesez eetiser 1@ess&756 e@+cs8396 
bor ak74 Eeete ees @e1EstEE teelSEa7g e+233165 
Creertes SOS EES« CeLEPEME S2eer2i 48 ee214356 
Goeteris aoFbE13? @orzyete race are esessese 
Cveteess wo?szee4 @oisecks ESe7TSEzE es3e6CS6 
@oe827E5 £ es 7ESS @olARsgse Se e4bL4Sh weeesss2y 
| 
i. €oserars £679e33) @oisacse THeKIMSICS eeresei7 
Peszeise eoSTaees ColQeeay ErPeveesEL @or7eiad 
@+sé3$32 Ah aese ersSsecs E7POSECC AS 79222638 
eoseeesze S6S374E EoiS7 46 S7TeTCEEEe “7e2se098 
be@1E28¢ €0€37771 Eo1étece PEeezTs187 e+CEb268 
Leeezere @oCSETCS Col 284 ZEoVEESse @e1911959 
sokON7SS SeSrEz2e @os7e9e3 ELF IAG ©@-e71553 
feesteas @ekS7Sz8 @o174s8E E7PORCHESS wee2i2es 
dea22235 DolVCEae Cosreees EXe3ISE16 eC 96867 
| DeyosSse BedrIarE @obehes EC eCESSES Coe lres 
. tea7ee71 Tecesae @otb7ite ISeaL7L78 ee eer3e6e 
Seeeztsi 30347615 eosSrsee E10e@337e7 erersiva 
dogeerys 3e7Z€174 easseere Eseesez47 @o e817 
iogenese Pereesse eosSeere EC eke Eeal ereaises 
, Lezerstee Ecbc beet CezZCarey Vécetyeged eee rk749 
eotate77 QeERETIY VEsSVECEL @oeeiee7 
o7eEkERE @rELEETE 17 eSSe Eee eoipeere 
Bosees7E @vELEEEE PE ebE77Ze pee peared 
3 Lesecees Eeleesse Cvettyie Feet pbee errr sees 
eatetas eel 77EEE Oeeetsey iseeeices @ee7egss 
deaarees 2e7Se93S @reESERO LLezesere @oeeee32 
doegetes Sofer77¢ CoeStesz SeSaaz78 eece7738 
LeaSezoe LeGatees Cortese TO sTECzap weees7ges 
destsece Loe gataz @obec297 4@ 0270833 eese63s 
dehacta? Led,Eae? Cocsecte Oeéetsee3 eeerees 
dos7ecee Leta7sre eer teees Peeeree ome 3tse 
heeesive eRat 19s @ezteste eoseriet e+913768 
ThE CERCTA SL PCRERTS KEKE COPRLTEC 
LEINC B ORICh FREGCLERCY TRUNCATICK 
at $4 PerW3as) 
ZEACTH eCrERaD © poargae 
EeCChr wCrEent @ eb *e7E 
FCLE TS POPEAT & Pelseee 
ERCSENE ES EACTCH CECHTigegeheeoesihleraln)d © Coagesd 
EPGALTELCARTibave HELEGEV, BEY,S) 
weC eke « peaesré 
WH OmH Cee CRT Pee MER CLC ooh seer) oo @otSSa 


-33- 


ct a 


TABLE 17 


eo —_ = — - ET = ee - —_ onal ———— —— 
t . 
Vest 318 waver 
HEAL PE aR oo ererestececre 
INTECER pean ® a7¢7 CVE 
ARS Vale 20@6327? FrevsJCar Carte 


=34- 


ETanT ECERCL Ting EFECTAH FER 


TEST 318 neviee 


VELCCITY « eseeeee FFS 


Sh 


v4cs e ¢¢ 
| SFECTRAL UnTS | (FRYSICAL LATTE beezodEl 
5 SA4PFLIAC Rete © 1eStses 
| 
H Crece S(CrECa) FRECLEACY S(FREG) auTocor 
. : ce eeeeree zoel eaiee Coelecee LE eBA Eee? 19126295 
| eeezerce JeE4E744 @eekazes PereleeE =p 9076199 
A } eeeesane boFess a1 eoccesce Beaizece woe ssa3 
i . 5 = 
ESbge5s B8he525 Obd5258 835283k8 69eies§ 
ht Geqssses Cereteets @eeeizet EeRa72E7 =90201387 
{ €eséerise Oeraeer7e €CEEELE ZelEere7 oe 26kB2 
1 Ke1e7e3¢ Rods acan @oeeszEr . EeBSEELE er232eS4 
3} €oezis7e8 eoTeERES @eereees Eo4te76€ ee@eet2e 
et Cozagere Ceere ats @eSEzE72 leessiaz 9 9eelsSes 
| eezerise @ eet eeee Qoeazece L)ef74¢87 7118452 
f eezS3S1& @-efcesE €+¢4€778 LEZ? ERS @+1£2787 
WeZECETE @eS2cEeF eeeSierzy EeCECERS -@°e93367 
| 247557 reeteres| CogSETES BeucCEee oo eee 372 
f @e374e77 @ozz7e5e @+2ESEsE Eeiri774¢ 7e2iiesi 
>) t+aeere?7 CeEEnER? @eCEZ7EE Leeeseze Cae 26s 
@oee7837 @eE2737€ Relea Leas1477 =9+c69Ses 
@euSaet27 CeZ1ERSS @ee2ZzEa €Fee 0*e736289 
f be oweecse CoE Lsare C0 7EES? 1323 @+131459 
GER 7E7E CeE1745E @eCECISS dezeeti3 CeCe 7EET 
€otSatce @ozesses @REECEF LeZEEETS or ee2Bass 
j eoSesize @eceees? @eeeSt24 Leccater 7eCEBSssB 
j { boSE7ETE CoeezETS @+essee? L7IEGAS 29e95762 
Bt eoerases Cos 7E05€ @ees7EE EezEszes =7+@e5626 
@eeaye7e eoscaz ee @oilceez se1ece7e e7ee1es38 
CeEEPESE CePeaeet @eplezie eefSaei2 @°321356 
' keesarse @oSECECE @-410e8€7 Seco7eaes eeresés 
7 €o7EL4&36 eo FECECE Ces leeee Seaeerse °9°e37Ee28 
+ eo7aeses Ge: 887 Crsicere wo E78 e1esee7 | 
‘| ke77et74 VoEse set @esesrze SezeCeas peeBeca? 
i Coecitse 1677184 €ose767e €e7E7SES “7 9ea5ze7 
ReEzES yO 1eleesst @exz182¢ PeZEEETE ereeet2t 
@ogctesa LebEKsSE @oitEeees 1L)e74esE2 er1eé6e3e 
ofa 7Es elreaie @eyeesse TS€e1es4 ereesize 
€oseears Zezervese Col easee ELS azz3 -e-ee2995 
Cocsreies ’ EoSeeree Co ebsay SeSS7EE7 @e43647 
@eseisys LeEETELE @osftess 1167@8EE7 erieeire 
Restnese 1eSse15€ Cth 7 se Se€ieeee eresetes 
; LeQinsee LesEsEest @. E1898 Setzzes? ecee71i7 
i leeazere LeEa74EE @oLESESs 7eETeCLI erezee6e 
LegeRres CobEESEE @o17e3e3 EoSEECER eee7k963 
Deeseeyy Cobazeas Qesrarte £ecse778 erei7£i3 
Lertszii €oSe7167 : Cg 7EERS €se7E8Se eeeeezei2 
leyapse? Le€zZEe3S @ereees €eeaeze? eeeelecse 
| dea78e€71 CoE IE @s387516 Eeeecers ereneese 
decezisi Eoss7ese Cossrsee Beieeess ee 97e6963 
H Vezzeisi @eZEE7Sz @viseeie EesLE817 e-e29785 
j lezeserze CeSeaese @oiseere EeEz7SES o2e79688 3 
4 ‘ dezertte Ceeasee Cereaize desierse eresiRss 
' leseszre @ezieess @ere2s77 destse2i erer37ee 
esse Cosegese Qeeizezs EeSarsee weesssee 
‘ Leres7eS CoS earss Cocleeske Be171gE8 eeeis7si 
lesessis Geter s ee QeeE1138 Eereeese eee yess 
Deateras @oeesres Cecztre7 VeFELIIE e9e73e2R 
Deoazees @ed137€e @recseae LeS7iais eresseis 
Leacetar @reeteti @ocsrese Leceeeet ereeeeie 
- leeteres Golrpare @ecTeyet 16774278 e-ei2739 
id doresere Colacras CvEeE2S7 @eSsezze eresesya 
Leeagza7 @eles7&y CoEeeete LC@ZERTE ereeceye 
LetVaset Colta7ee @orfeces CoSrerey ee eeclers 
Leeesiseg @olarae @ozeeqes CoSeaase wereratce 
ThE SFECTRaL PORERYS BEBE CCPELTEC 
USING Bb bICH FreGLESCY TRURCATICK 
at &| tee@3y5) 
ZERCTE pCheEnT @ Polkese 
feCeKE eCrENT © @eSisss 
FELATH BCRERT © ieteste 
EXCACKESS BACICR CECRTIde@ePeeeEs(Peerady) « eQeferse 
. PYCATE can, WAVE HEIGHT, BLE,9) TABLE 18 ’ 
ask ohrS eeeacee 
weE ORR Soe CRT GPE RC AC ewe sieed © Deters 


_ SS vitesalatiie pal Agteenee SF iet. 4 


— - i et ——— - ————= _— 


= 


TEST ere Coc CyrShy 


REAL FEAR © DiereSazezcre 
INTECER pean © Dice CVE 
| Rr wacle Aed35be PHYSICAL LAITS 


(Test 41g Bea visre 


| 
~35- 
| START SueAC Ting SPECTRA FCR 
\ TEST S38 Bec cIshe 
WELCCITY eveeere FPS 
| uace . 
\ SPECTRAL LATTS © (PHYSICAL UNITS eezegec 
bd SAPFLIAG Rate © 1-S2S59 
i 
| Creca S(CreGa) FREGLEACY S(FREC) AUTOCOR 
eoreeee ColSesu’ ecceesee 3e737Sk4 2371173 
“  @ee2e7Ze Peaesere Coe laes3 eeseer32 “90867261 
P Cousared @efb1835 @eececes 16766758 weeeseze2 
eeeevyes CoEVeeSe @e21e7ce DeBeelre 9°311237 
@erget7s Cece sod Ceeivdde leazetee ee 03564708 
@ersates @et76338 @oee1EES 1672ez89 mr es7k966 
@eleesys eessete @eeecdtle 2e@S1615 e@eoessie 
@eyeress Po sea7ZeE @ekES7IEe Eereeesy @eeO4Z64 
Gecra7ee CeeSERIS Oegsee2) sD ebEOS7) eee2eei7s b 
Beeeesre eecesees @eesbe73 LeEESTES era7eses 
eecerice eeFeeSOs @eeretce deesei13 e+y29168 
@eesasis wecebese eekee77& Ve5a1Z74 wpeyesge7 
Se3zeese Cece sees @evliesy besseres He eOoreis } 
@e3a7se? CeETLEeE Coelseee Lesteree ee1167e5 
Ges7ee77 Geaesise @ecessse Eel7Eb Ee er eceeoee 
@eaees? oe7Ferese @eees7es ®efe321 eeeees7e7 
eeeerss7 Pa ee) @eveeeed %e113243 ero78ers 
Gonenes? eeseeegs Coe 2EES4 eecczree ereeeees 
PeaeeSse eeZeZSOE @ozrets7 defeaes7 eee2sese 
eete7e76 erlelese eevee 7es leEceezs ea9e33ees 
@obsesse Cosdeses RoVeSee ieossgtss -e9ee2978 
@esesiie @ecceese Cokessce DeeLe7Ss eease2e2es 
@olerese @eeeseee @eeSsEs7 deesess @ee25376 
Veeqetcs VeF7e754 @o2s7ees 20751463 werezscs3 
Veearers @eES4SSE Core Eees Lea 7?ZE1e e9e3i427 
eeee7Seé eeoa7b45 @erkesis detfoeces @e31331eS 
ceege7ys @ 03518733 @oriece7 Eeeeesay @pe31359e3 
ee7Z1434 Cos eters Coriseei SeCsseas wrereecbs 
ee7aeiss @eer7sve @oLEe7z Soitsecis ee17 8470 
Co7Per7e Levseeca €eSest ve ©e¢9275683 ant 
erkeitss Le€isees eeSVESES @ere #697 
eeezcesie besatcey Eoatetae ae2eo7so 
weessese Eelsle63 VE0e7EeE17 Perzk164S 
eoeei7e3 EebSieae 1eese8sz5 @+18eee7 
@eSseaers 3eSECZE4 Coisedes bFe3e65e1 @°211709 } 
@e932153 Se@e7See @oiseeay Tile651076 eer38S573 
@oSe1843 Se7Pze2ae Qe ESCSE gSessisse eei5e597 
@oseeesz 4oS7E083 @osF7546 FleEaCS2a 09126536 
deeis3ee Selassee € .€18se8 FeekEESER =e9,58S97 
debazlrE 6eeSesss @oieeess 4363473557 e@eyoeeis 
ae€E8751 Bebeeeie @o17e0183 e646 7ES7 eree71e7 
detsefaa 30677364 @oi74as8 EFeretseg eoeeacess 
detz2231 a@e8119se Voy PEERS ESecceces @reiseie 
delessee SeSELE4SE @eieceer Pesezese weree23ases 
bea78e@74 3e4e71ze @oLerile elesseey? e*eiesi9 
deeezasi Beee7714 R@eVSi366€ 146374138 we e83gis7 
deze2$111 @ebE2164 @esS8e1S 27eSe3ees @rBLslss 
Vecesese Ee7sei2e @e19sere L7sfeRseR eee asees 
' le2eecse Leeceses @oglarzs 1€+ez1056 wareaSosi 
deo3cge7e lelisese @eFC8577 7FeeEasse oeee23i76 
dearssse 1see77se @eZ1EeeS OeBZ1E79 eee59559 
deSez7e5S CoSzaiié CeEsolRE Eeeeoaes weeeiei3e2 
dosesees RetSekes @eFELLTS @o370E74 eaeyerer7e 
: Deayeiles @ot75e97 @eeet3e7 Seersese2 eeya7zee? 
Leaazles @eSI1393 @eceseve JeS3ee29 eeebecr7e 
Leaester eeeevsse3 @esT33ES2 Sevecie2 bd Ped) 
deoeseses eefur1i13 @eZ5b1aE Serecce? eeeeaias } 
devester CoSe7ese @ee4e357 Seeareey eryereni } 
Vetagra? Cotisese @reseete 323 7€07 we eRPR2RB 
detreset eos Sease eeeteses Eeweceis eeeCIsss 
Leeeaiee Co8Z3447 Cesttiss TeOECESy eepe3zes 
- PCRERTS hER PPLIE 
A Ae Aa FOP ECE REY TALREDTTORS | 
av &t gea€Sid) N 
JERCYR wCrEAY © 2037337 | 
feCcng peri nt « get?ea) | 
FCLAT» wCrenT © Ts5i7ee 
PRCaCat eS pPACTCR (ECRT(Gegereeeesiresrhady) © Cossnes | 
Ms a ve bEIGHT 3) 
seh Ht ie aaah Rake ft TABLE 19 
wee ehTSOEGKT (Ge eeeRC AC OPEB et) © Reeeced | 


- SUEUR ee ele aN at pt ahiteAnate ne). SS. 8 


Teal *22 wavered 


RES, Fresh LETSeelLeSIICIE 
SATECER pean © 323546 CIs 
Are Vale Deetcse PRvYSICar CAITS 


STawT SLERCL TInAg SFECTR FCR 


TEST 432 nayerar 


wELCCiTY « e-ceece FPS 

Lace = ¢€¢ 

SPECTRAL CATTS @ (FRYEICAL LATTSieezeSec 
SAPFLIAG RaTE © 1eSéses 


Creca S(Creca) FREGLEACY S(FRFC) auTOcoR 


eececeee CeoSekasi erveeteze SetE7EM% 1°996452 
Coazerze @ebaseis @eeeeesy Se3zeee9 mee712368 
Cocesreaz 2ekuazes eeceecee Seatiaee eesies28 
Ceceeies 2ebs17e4 @egizi7te Seezezte oe3s"791 
Seieee7s 2eb7Ea15 @ezi7e1e Seetieis -2°656435 
Sel3sls¢ eb VEL IE @ezcei1ze3 SeSyeres 2e212333 
€erecsis @e?see7? @eecetie fediecse eoe77 785 
@ei1e2e25 20661866 2eezeree SelEbEze eeeisess 
eeers7ce ZelTeses ees eeesaze weresiees 
Seeadere eefeeeas z23 3eizezes e+ees798 
Secerice 2e3b73¢e Celaztze eeassece weeze23e4 
@e2s55sek 203127635 2ePse77E VeSESTIL eeeeS9S67 
eeszeere eesZe76e @ectiess Eeesesee o79e53ei8 
Sesa7ie? deststse @e2ESEEe Eeeilers e@eeisce? 
26326677 @eseizie @eetstze Ze8S7Se7 eeereeze8 
@eseer?s7 eefesrzes @evez7eEs Selasies ereeser7 
Seee7537 @else705 2ezereas Fecactes ero2ses? 
feaeeci7 eeles7er @e22ZZE6 3eZ€2247 mererbec2 
@eoseesce eeeeees? @e27E547 33227 weeesesed 
eotevere feSSebbe @ezeeres é evresisee 
eeSiesse €ostar2e eevetete Eezteee? ereeeise 
erSerlie ees7Eese @elecsee eeleeez? ereuesac 
eele7 Eze @eeeESsié @ezSset7 gcf7SESe op9e3@3i2 
eeepetss @el2e757 @ees7ers Felceees @217643 
eeai27& @eeeesze @esezeke SeESz7E8 ere2ie7e 
eee7Scs @-be1es?2 2eieesi=e Seeliesy @+038217 
eeecarys Zebatee? @e1lese? Se313sc6 29233151 
ee7Z1%34 @e6233353 @eilsece SeSieesi eeeeeseR2 
Beeb £6 ReCEM4SE @eiLlsere Sef ESS eees8ises 
ee 7748 36 eFC eese z£ Eesteecs meeeete7d 
eeeziSce See 1567 @eskssia epeeese3s 
PekZ esse eoS7ELse : eelzecte erazesse 
SeESSETe @oSze11é @ersEeces feeriezz 70268711 
eeeei7es Lelze7es @es4e3se 7e@EES83 erepeise 


€e$@8475 iesées7e @oisetee eeStie77 =7+@37985 
@eS3fis2 i-Ssesie @rrseeay 10 eeStE Ry "9 +217683 
@+56€1535 LeSeezze @estsess 11°S77Z32 7-eesess 
eeseeese 2eS7ES2) @ .f7Se6¢ VEeesiese eee29si2 
deeytsse EolFiisEe @eiéitce L3e3ss¢e e2-e2S877 
Seeaze7e Ze3ee952 Voi esses eeBs4sce 2eeei253 
becet7ss Eedecrie @er72@ies Lse463278 7*e37€87 
aee@stfai LetSsse7 @or7aste ilebsee?7 -e+e12773 
deaz2e51 ee€s357 @oi7 FES iseiseéese weerrebee 
delessez Eeseeses @erbster LSe7ELESe 2ee39831 
aes7se71 Eectsre7e CoiErise L4eiseets =e9e2e829 
deteese1 ZeCs4i1£ @eiSisee VEEL see -2+e23%63 
eeezstai Ze71ESE @eisteis LSC 7ESe ee2e7e53 
dezsesse 2eEe579¢ @rissere LeITSE7s— or ee1ies?7 
detected ee@sseze @eZlaites iseleef7s ecetiak753 
de3zse7e 20803877 @+f€e277 LlesT4EES we°e13306 
b*3s8Ss¢e Eeeezy7s @relzezs LTEeSt7e45 eee resss 
d*See7e5 283736 @ozletee 14035356872 "> 9eess69 
de3esees Zelagssz @eze1iss UseetiSse2 -rroisses 
deasetas 1e8e7S83 @ezctse? Llebectas ee336e9 
deaaztes deSceess @vtcSeve LEE aT Se ceeer734 
desessee EeCeeaee @ez3zes2 12+735c076 “eee3eces 
Lesséiie deSeegit @ezseies Lee2e52b6 eeeee237 
deteatee lesereas @eZ*E557 eceeresi 
setes7ea? LeSieeee @oEseete é -e+e38136 
aetveser 10?ce767 @rzetesed ¢ eree3ses 
deociles LeSesese @rersies ereses7s 


TRE SPECTRAL FCRERTS BERE CCPELTEC 
CSARG w wICe FROSCERCY TAUACATICA 
aT bt reais) 
TERCTR PcPCAT © 1+SSeee 
SeCcac ece AT «@ eesece? 
FoLatT, eChekT © asdenre 
BACaCAESS PACTICR (OGKTEgecer Zeeks ihherery) & tesis7s 


ElGAIeIcART RAVE FELORT, b 1473) TABLE 20 
acGokrh « frenies 
a eP eM PSOECHTiGeeernC ered sere) © erceens 


ati. woth bi 


TEST Sse havik 


REAL rEan © VEL SPeTreseCts 
TATECER Phan © refs? Cis 
mre VALLE eeSLOST FRYSICHL ALTE 


~t}= 


STaAw? SceaCc tise SPECTR FCR 


TEST S58 eAvLleEe 


VELCCSTY e« eeeecz@e FES 


Lacs * €¢ 
SFRCTRAL UNITS © (FrYSIcCaL UAT TEjeeeoSC€ 
SATFLIAG Role © ieStsEs 
Creca SiCreGa? FRECLEACY ScFREC) avroccr 
@eccetece $e@essi? eseeceere £66610577 e*asce3z2 
- @eezerze2 4 o7I1E32 2e2eezss EL eSezace @+164523 
Geeezee? Goeee ee? @r22Eeee Fe@reses @*196i33 
éeegcics feeacre? @eiz7te EeBESELe 9362715 
eoreeetrs Coatagcs @o2s7216 eG SE4e @e2591e6 
20125565 Coseezrce 2e@Z1zZ€5 Be€77E46 eeecewssB 
eerezsis S18S @eececie «S78 eepeedsh 
eose7ess @eSteest 2e2ec7Eee BelzZ3E72 @e271478 
eecis7eet Coeecess ee22elei * 10€7@415 aeiygcsee 1; 
eecacsre @eeeze7e 2838293 Lesecea? @+283366 
eece7ise @+287e6E 2ekezsee Yoi7sses a@s237c16 
eeesstie felcesee CePse77E Ve@ricse @re2ii772 
eeszeeze @os7ezes 2eeSieri re@esees @epieesi 
2eSa7387 Beccbes? 2eefkzas Lesaezek @e195Ee8 
Peszakz? beearEet @e2tstre LeEES7IES ee265i41 
ceoageg7s? CeeeSeat @e2et7ec deezei1is ee2terbe 
@eaz7F17 @eclests eePeeeay bef76782 @*2367713 
20454257 @eetzsse @+e72cSe 3es€27e% PeZsse7e 
eoasesee eeceesss @ 0276567 LectceSe eezeeres 
@ecere7e Col€SSPE @e2é27S5 de1ESE52 pereerss 
Veolsesce Celsssee zezesete lezz7372 @e15672R j 
Cobey use Crcner3e e@e2t dee7eKEe @e2eiee7 
Wee reTE eeFLE MS @eecres7 VeSET4H1E ee2issee : 
Vee pects ceteetBh 22s 787s VeETESSy ereessee ‘ 
@e€asZ7e esZESESE 2e1€eees 2e815519 ereserie : 
feee7Sce 20306371 2Qes@ezye ee1eesee a@eesssee’ 
EeESH73& Zezteaii e@e,iece? Eelis7se e@eL7asze § 
ee7zZ1454 ZeEE7ES4* Qepiseze Lee€isise es2ze7e5% ; 
Corauics 2veeteae Qeise7e 10529253 Pe27eses 
897 70&74 fetzZESIS @eyerzes Ee@E 429 pe ,93e53 - 
SeeeISSs eeSrzsei eere7e7e Zerstete eepecese 
eezetis eesesi ee @egri ese @e315¢z3 + 2ee296 
eeecees4 Coste? @esteees Eez37 Eee ece2eSzii 
@eegi7es @oS51584 @°34e3s5 3esaceze eezsesss 
| 
| 
Se amon eS ae eis 3 J 
OoSeue73 obec reet eorsacee SeO7Cf Es 207776 | 
@esstiss Ce7SE7S5E Corsets @eSESETE ee235e71 / 
€ece1Si3 @eezeEtse e@extses2 30574535 e+23es87 | 
2esasete OeS7EEE? 2387246 Beezeetze eezi3ess 
deert3t2 PeC7IBSE -eLeaSce *e2E153e ee2ass75 
deeazer7e @oPSezee ecsetess @eSSeses er2ceees | 
+ce8755 @e7eeiee eerreies @eo3seess ere2dece i 
deeesti3 @o471618 @oi7este Eeseszei @e203375 | 
deizeesi @o4S71z€ @oireecs eeG7EF11 @¢293532 | 
LelaeSte @ee1eizs 2eLE FEEL 30683753 e2294c8 | 
bea7eers @oEscees @olE7114 3e2acees er :S@7318 | 
seeez2esi Coaiiese @eiSssee ZeS80679 ee2ees3) | 
aece2siii @eesecsé eetsteis 36825223 er2cksse | 
deescese eeFieiss @esSSe7e leSaeece ereesee?7 | 
sevectse ueSz7e64 ereearze 2eeesees eepeesss ] 
3e3ese7@ @eSk7ae$ 2ez0B37? lessites ar23igsie 
ie3zeSse e@ee7zebe @ezlze2s @eS725108 e@s22e238 ] 
dezez7e$ Cebeiese erzleeee &eCe7B12 ee 200716 | 
LesEseEs @0£33677 @eezayie 3eSt5ise @eZ164B5 | 
deeredes Cotezase @eteS587 eect? e+20323¢ 
desectes GeeSzEese CeeESeae 168465333 @r2e6773 
Leosestre eeETEECE @vesiece 1+e77820 @+199335 
leasesue eet reese @ezse 14s be7e7E78 @*2396677 
dehestet eeZ383S€ @eZ8E557 fetersz2 eroyksse 
beSegve7 Coreen? vei secte Be2tGa35 6227367 
VeSreses eesieysi eeFtese2 desssety ee2t6e39 
doecsies @0€6459E e@ezStass deoeise2? er23s0686 


TRE EFECTRaL PCR EATS hERE CCRPLIED 
CSERG 2 Ice brECLEACY TREACSTICK 


( av st tesbsyf)} 
JERCI» pCeeet © Oebares 
SECCKhE eCreRt © Cab7eee 
FCURT+ eCreny @ eb arre 
c PACACRERS FACTCR (EGKT(SeeercecEs(HOereity) « @+72707 
c BICKIFICANY wove RETGET, HOES TABLE 21 
&*ConhS © eeeeree 


RO GOLGCRTIDCePPRL ACO eT see) © Jei3¢33 ' 


= - ee er ws eee — 


iS Se SSS” sia PRS He nin 
; 
| VEST o3h Eee cISFe 
KEP PEAR Farsee2Esscie 
EATECER PEAR ® Se1¢ CVE 
f RES VALLE GeSOTET FRVEICAL UNITS 


ETAkT ELERCKL TING SFECTR FCR 


j 
TEST Ste BoC CHSFL 
ik 
7 VELCCITY » evegvee FFS 
Lage ° €¢ 
E SFECTRAL LRITS © (FRYSICEL LATTE boeeeeEC 
SAPELIAG Kate © 1eSESES 
CrEeGs S(ChEGA) FRECLERCY SIFREC) AUTOCCR 
oe es e fea 
: ETEEESEE Srfb5288 $c232528 of SET 582 | 
CeeSs bee @ehecese EePaazes wwrer7769 
@eGEQ1ES QoeLz7EL eeS&2ere 3°Gt67489 
wo1eeers @+e17e1¢ E34Eeze eeste7ag | 
q Ceissess @ee1cE3 EeesebEs peargses | 
t Weoreesis @ohZ1774 €eteFEie EeeER LEE geer3e5s 4 
} eo1e7e3¢ @eleSerz @oCESIEE EsECTIE (*S28734 | 
j wee1s7ee Cee T4ez1 Seti bbz7 2 eES4E93 a | 
{ Woeagere @oer8z73 LeSiEZEE e+626E87 | 
| @eze71¢8 @ZE7EIC @ocaztze 1eRCEIEE ormaeset ). =a 
{ Geeszsie Co THERES 0 €6E778 Eed7S8ae @gn3ee22 h & 
| erzeese Goh 7ZE72 @-0£1e31 ZeS7eQ4E eoegesser ' @ 
| beogazde7 CE HETKE CoCLETES 4 eRESSSE $9 43747ER ) 
@ 0574077 GoSS1C4E @octctse €ezEeSiE es2e4é93 | , 
Beaee7s? 1e1SE4S$ CePEZPES 7eE17776 eeys78i6 
€e4Z7827 @eS359S7 PoCEER KY eee7Eee1e e792uei99 f , 
Ceelaes7 CeESHeee Cob 7EEE4 Te7Z34Ss o92ci393 
Woueesee @eEREESM CoC 7EEK? Se17&272 e+ y86747 
{ CoER7E7E eefereze @e2ERTES DeEESCHE egrac37ae | 
Cotsasse @-77¢€z1 QeekeeeS HePuisee a932274e 4 
| WEE LIE @sss71¢e @oCESTLM 6+ ZE45E7 @+351496 
; WeSEDETE 1s@e1S62 @oCS TSE? Eouz13eE 79513695 
4 Coeraces @eSS2135 Ro CE7ERS Eeeeee7g ©2019e0258 
} Veeayere 1Cecee? Ces CZeee €e470Se3 @9837376 
i, CoEerSSE 1 eeeS€1 @etCeris 7eoSstsee oge2e5172 
i CeeSK72F 2eF241€8 Qos ICE? ResiSc7e eeezeces 
i Ge7Ey are Qos14EE 7DeH7ICESw 0776594 
® Copasite @osteere 12eF4EC87 ee3c2ere 
(6774876 oe1e2zZ& TLeLz7E18 eyeye2ese 
| bose ySS4 QedZ7ETE EEeSECHIS eo549b2e 
1 Coeeesis @elsiese VEeTETEES ge63lces 
! Creseesa eotteret 50 6Zezues of egeRiee 
4 &oSE17E5 eeseercs $6 0277527 323135 
3 
| 
b | 
4 : 
feseeays 12s 74ERHE Corsaces LL7e7ESEER e+ 76865e 
eesteiss eEeCeas7a @rleeeay LE7611CEEE Om eRTZ647 
@e45)3 ELeSvERR4 @ortsess 237 68Sezz2 weeeeeS7e 
bestpesc L5e1Z7ESE QesEDBHE EE CMPSSZH ereieees 
Vegiacee 120277826 @olé1’ & 279196547 ee earSbBe 
tee@aze7e 176128874 Qoyeerss ie 7eeSces weegesoigs 
Joeen7s3 LEeESS7EE @ot7eses eSeseress 90173358 
Tegss€ys So*EERS2 Cod 74ShE ESeER7ETS eee322e73 
degeeerzy 2efSSu37 Roi7eece ae THbE7E ©0601 26736 
Leqascez Eel LELES Oosktbed SR eSELER? “peEsEECR 
a > Lei786€75 f.feSses Qottriie B4eS7072 @ee38727 
Leecezsei Peetziss @ossisee 1S0177Es€ eriegss7 
deceeiai EeS7seS2 eesstete LOvebETE7 wmeeceiees 
. iezeeese Ee7eees4 QossSprz 17 6EBalse eeee1s8a9 
legereee 167€7¢72 Cork asea L1L1RZEae ee329389 
Jezesere 10471871 @oElEI77 SeEsseae weescb7ee 
iestesee LeELE7ES Creleece DebsEets? oper 78018 
Joserres Ro S7EETL CozlEesRE eeigetce @9262737 
i Lezegazs GeS12748 ics SoPartet eogereae 
Domredag @eMEZEES 287 wo 7S25E7 "ee Vb7696 
deaazles €ofeavet eae Deaestes wer2e2i77 
seaestes Ceacuere t¢2 30107066 wrreeies 
q LeaSe2ge CeKecczee a4e Eolearev weereECa7 
betesece ele 7587 387 EeesI7S6 peCRITIE 
Loteg 2a? wohe sie? ete Eotsares pepseaig 
1 « « €o2 3 ® . eRae 
badeige §rebd3t ifé BTEGEMS pigeteet 
| The SFECTRay PLRERTS HERE CCRRLTEC 
} GEING » RICh FREGLERCY TRUNCATICK 
' eT §% coe Cates 
| JEACTD wChERT © @GERE4 
EECCKE eChyRT © @oteaee 
FOURTE RChERT © Gebtee? 
/ ERCECAEES FACICh FECHTIyePerzeeesibeerell) © @090999 
HICK VE PCARTRAVE KETCHT, BEES! TABLE 22 
ae ehkrs © e037 735 
nr eG ehFSOEGRT( y eeMPRC EC Sesion) & SetSSee 


__ —— < LL att te EER - = 
m , 
dest Ste mavegat 
hEOL PEAR ew LierPeteeaacrs 
7 URTeceR Phen & diner Cle 
Whe wake PeSaeeg FRvETCayL CATS 
\ | 
\ -39- 
| START SLERCLTING SPECTR FCR 
| TLET S1e pevetec 
7 
| WELCCITY «© e@oQeece FFE 
aM Lacs ’ 
a SFECTRSAL CASTS © CRRYESICAL CATTEDeCEeSEC 
PB | SOPFLING hale © LeSeses 
om | j 
¢ * Creca S(CREGA) FRECLERCY S(FREC) ayroccr 
fl 2 . « ° o t e?3 | 
ee Ses eee rath ErShlees Betsey Sisters} | 
| retrace wet viele eoceeses Jetseret #1 9e6S589 | 
/ beeeeies weteezes eouleree deeeserr ieyeaees ‘ 
| Bere¢g brs @ofezcee ererrerse SeS23578 woi7e1i2 i 
\ Corsstss @etysz7e3 CeRELFEF Feeeeust eHerCbeRs | 
Rereesis eoeesere DeEbTERS oneie8s53 ee | 
t Weserece @oCESIEL Pezeect? ee2h37e8 | 
i Vogis7ee Coatacks evesaeey Eer3i116 @eriS376 ] 
} Voeeeare Colearie @oeseer2 BeEGit 43 eee B9k322 | 
| Cecerise @ 6575543 eoedetee Zedasees eorecsen i 
eoeezsie Cosi 712e @oCE77E Zeeeseer e@ces269 j 
: deszcere @oarerie @oeliesi EePer1zE erereiae | 
@ese7ie? @osa7rese eocttete Eolerees wrecasene j 
q @or70e77 @oese se? Coetsere LebEAEI3 ereare3s / 
4 Conegre? Cover 7E€ eevee Te ereesess i 
; CoeE DES? @okeeeas EeEaIBee ecercees ; 
‘ Ueataes? @eC7PTES4 EeACHERS wee SEeos 
Woargsee @osseree Gee 7EC4? Eeteaace e@-e92536 } i 
Woke ree @esertas eoekeres EoTCkiSe @e{C3774 a | 
Cre tarse Cotacece @ebLCEs DeCerER meeeserre ; 4 
Cesegize CePeance actoseie eegreize 
} CSE 7B3e Ge7eassa C.eSsEe7 aerzerec ee0re 242 } 
a Creredsee Coby reee e-eSrece fervesses @reEe7S é 
] Ceeazere Lo€27E7e Cees ae 2 @eeete74 eseeetee S| 
: Cree 7Sse LeTeeace @oikesie Bveeeees esee3ses | 
¥ Reeserie Eeterece @orlese? 1Se¢32sze? meorseced i a 
Cerz ese e€otieee? @riieeee 1f-seer73 erersee? a | 
Cerapigs eef1E7ES @esisere {E<FFEO7S 6228677 ; 4 
| Ce77HeDE Fereeree @etester Elser VIELE @oPb3i6 ] 
a €eneites meeesese Core ree EPCSzEELY weeqi2s9e | 
a €oeeniye @osetiee @etinese ple1s77&6 erecs7Rs ; 4 
ia CoetERSe @eSereet Rosleces TieleazEs ee2e282R . ia 
ae Coeeq7es feeseces @ossesse ‘SEOTERSES “OeORbS64 | 
1 
; | 
' 
1 : 
i 
Coseesy? @odsSrEz Cossacee TRCETA7EY ere ge see 
@es3eas3 teseeesi Coiseees T3e337287 eoyReses 
F.| @osensas &oPStEze @ostacges TeOLEC AER eeesisss 
e | Coseeese Seeecees Coit sae PEC7TIECN sesc3€e79 | 
deeiasee feaeeary e@ocerece TMeeeese3 meeeres2e 
leearere Sobetess @osere TLehIICN eeesesge 
deeeersi @e7estas ers7eies ESesatere ereesese 
Veeeetas Hot@itsE Cei7arte TeeVERSIE ecer7 7a 
} Voresesi @e3320S7 CoL7eERE E7eREb LES eress9rs | 
| Leleeses BeberVE7e eocbeees Teeataacsy epece7eRy | 
— Yeareers @elpea7e eoserise Poet LEey e°e33s23 
| Seeezrssi eetste7e Cosrsisee Eev3eSe19 eocserse 
i Jezesiys @eFELTbE @osseess EeoEEIE ereyiies 
' Jegeerio Seeerese @osSsere EEseeriE¢ ecesscee 
‘ degertee SGetistie CoFlases ECeeerise wecers77e 
' Jeses2re Deeaease @okCRS 77 EC ozeCIeD @ep9eSe6 
Jeszesse eteisse Corleers 1Seaerere wees 
Losezrzes Deke seit Cozletez ECs ser @re8ie9) 
Josegeis Deeerese @oreyaze Leseeeare ee0eS3763 
Dealetes Eobecesz Cozalse? VeesezZE7s POSES 7A 
Deuaenes Po7VLstee CoRicese 106 7EESSS eeLseees 
, Leaestey Deseeeed Coelsece Seeseute ecepiegas 
Leeserer Lesstess Cozseyes Seoserenys ecepise3 
Doeeseze Dolieees @eeeese? Sold Pes ecey7egr 
Lesagzar Leoseieie Crisecte SeLesese eeselayas 
Lee -see . - 
ied giet ThkegE bth ple BEG Sze] obragite? 
TRE ERECTA OL PUPERTS PERE COREL TEC 
LEDRG 9 bleh FREGLERCY TAUSCATICR 
at 6) feel iggy 
TERCTE PSPERT © 2e7ebT4 
FECEKC PCRERT © @otesse 
FeLRTy Perea @ tebbeds 
ORCarateS FACTCH (SCHIP eeeheregsibeeretn © Coeeane 
SHCATE CANT Pave FEPGet, BEdZd? j , 
areekhe Perdece TABLE 23 
BOTORP RECHT GeGeE RCAC eeaseerd © Ports 


———_—_—_—__——— a - 


eeeaeeieinaieieas * 


Ves! sie wavite 


BEAL Phan 
IRTECER Phan 
mrs vale 


TEE) SLE waviet 


Lote ° ¢ 


DATFLING Rate © 


CreGe 


@cececer 
e Coeceree 
Cece zeae 
$ eoeev ites’ 
beoreekbos 
@e159%ss 
Gorecdis 
&o18703S 
Gogis7te 
Rezaenre 
Heozeaice 
@eeszsie 
Wegzeese 
Reosagie? 
@os70€77 
eeaeers? 
we oaZzrEy? 
Weeseey7 
Reoseesee 
Rote vere 
Coesaice 
Gotertie 
boserese 
Wocratte 
Goeaqzr7® 
Reeerses 
eoese7gs 
©ePELade 
bezepise 
be72a 2e 
Reecrtse 
@oezezye 
weeeecse 
@epesyre3 


Coseear? 
@egseirs2 
Geserss2 
RvStpesz 
doeiesese 
Moeazere 
deeeeres 
Degsetss 
Pe att | 
Lepessese 
Lea7se74 
aeeeessi 
Soezeryi 
Soeeerse 
legsztece 
Veseszre 
Lesresse 
VosegIS 
Dodegres 
* Deoatetas 
Leaarees 
Lesester 
Lesseser 
doeercie 
betag7e7 


EERSihE 


at si vee @sys) 
TERCTR BCR ERT 
fe Conc wCr ene 
POLAT) pChERt 


ERCACAL ES FACTCR 


eee eieregcre 


eeee Cre 


Vod7Sla FevETCAL CATTE 


STahT SLERCL Tune SFECTRA FCR 


WELCCI1Y eceeeee FFE 


1eStses 


SiCrecad 


SeSeare? 
HeS7T7ER 
CoseTeat 
@osessye 
@orerces 
@oesesey 
CoE ee 
@olss736 
@oeeeve? 
QoL Panse 
Coleaeete 
CoLperae 
@olSiSe7 
@ol7£e7? 
@€elatesi 
@elsaeee 
@oleesa? 
@ateseed 
Cole aust 
Coteceve 
Cogeseek 
CoSPa78E 
Cohasueet 
GofieS76 
@olezesi 
CoEheait 
@oS177ES 
CobISSER 
Cater aee 
ole 77E 
vesszoee 
LeSe71k= 
&-C¢eG72 
eoSea3CE 


Seorerses 
Eel7724B7 
VoSESSIE 
Voleri7e 
LeSezieeé 
defeseet 
Lele E7 
eo7ee1ed 
@oPERECS 
LeCrEesse 
Lelagaet 
eeseeses 
CobEetat 
@o?ScerEe? 
@eeesess 
@oheene? 
GoMEcsa? 
Caeeee 
eoliisee 
@olezeee 
@osezsed 
Gosacees 
CoFVEM AE 
weet erase 
Ceene ree 


SsELEGES 


THE SFFCTR aL PCPEATE BERE COPELTEC 
LSIUNG oh TGh FREGLERCY TALNCATICKR 


Dedtaee 
yootece 


¥ SICATE GARY wove HOPGeT, REEeS 
a@ulohre ie 
SP omHboE CRT yp e@OPhC Coeds Fee) © 


oo? 


SFEC TROL LAJTS © CFRVEICAL LATIS 1eeeeSeC 


FREGLEACY 


eoekeere 
@eelasss 
eoeeecee 
@oelzg7te 
eRe 
e-eeree? 
CoPEEELE 
eoeet7ee 
Cor sevey 
@eesters 
CoRAESzE 
OoRSE77E 
eoeliesy 
eoeStees 
@oeSsese 
@oeesrec 
@okeeeay 
(Ri graeaa) 
@se7ete7 
eceberces 
ecettes: 
@oCESTCa 
eoestee? 
ereSrees 
Coileeer 
@oshests 
e@eriese? 
Cot lasee 
@erleere 
@svesses 
@osE78 75 
@etsisse 
@osseees 
@orsegce 


Coyeatee 
@oS4BEay 
@oittess 
Coil 7546 
e@ .¢ise¢e 
@olecety 
Cole yes 
@oL72 4586 
Cos7eees 
Corbeeey 
Col ite 
CoiSisee 
e@eistere 
@oissere 
Cokb ales 
@oECES77 
CoElLeezs 
CoEleees 
@oketgce 
@okES387 
Qotesene 
@odSdec¢ 
@oeTAy ae 


~- 
™~™ @~ 


4 
HECHT iG eeehetegsiteebadiy © 


res 


SiFREC) 


SFefSetag 
DeESyec3 
Eoseeves 
Leseeei3 
EeRETIW 
Lee1ctee 
beeaceee 
decrees 
deesssii 
Leeese7s 
2e@34766 
161¢1733 
LeEeee ay 
deigzece 
CoPESESS 
CoPaeedy 
@.Se2Eeq 
LeCeesit 
teestyse 
LeeIIZES 
LebSOS1Z 
Boar7raes 
GoPesezB 
3eF10846 
Teesaee2 
HoZE77ES 
fererss3 
Seiaesie 
Be823672 
Seiresees 
Peareere 
BoSerez3 
Veeteceae 
LESEERIE? 


1S¢e37e$3 
1é01S46as 
ie eSeeess 
$oSIEtZ3 
SoSaeer7s 
SeSaeere 
Peer bare 
wo7IEET4E 
@oesetyy 
esate 
PerPesy? 
Goll eaga 
feiserse 
aeseeasy 
Soll seae 
Esssrese 
PelPaeese 
peseeese 
FeELIII6 
DoEsVEee 
teserers 
Essteees 
VoVVF716 
Pel VMTE7E 
doeverse 


WEEE 


Ceey797 


aches7e 


avrocor 


19392263 
pegeec36 
wnreescea 
eee elk6 
eeaecies 
@9e@59272 
eeyoscas 
eear756e 
ee?33S37 
ereg7ees 
7e3e7116 
€2364686 
eo73 boa 
pe39922) 
@e3ee83O 
ee 2eeSS6 
e+19e7ER 
oeeSies 
@°335829 
@rERbsed 
e+3se3e9 
erersest 
eeseti7e 
eer7sees 
er2eSe7e 
er3eSie8 
9164927 
eoerese7 
oe331169 
231798 
2298989 
eeeSib1e 
e+2e5793 
eczeci3zs 


eo1B4i98 
@rP2e369 
ee2ce5ee 
@e252618 
eogesees 
ereceees 
e°3¢3999 
eeesiees 
eoerese 
@oreries 
eoeP3ss9 
ecerises 
@eearege 
e+247399 
ecypesces 
eceraegs 
eopeker3 
@eepoesgy 
PeEPe796 
epeeser 
eoPrseee 
eeeies77 
eeri7i1is 
eepar7es 
eeere7ay 


F faders 


c 


TEST S28 Gel CYSFL 


hEAL rEANn © DrPeseeqesrCis 
INTEGER Peon © 17?ee CIE 
RPS Valle @ 099577 PRYSICAL LASTS 


i SA sr be 


-4)- 
GTART SLERCKE TING SFECTR FCK 
i TEET £38 E°c CIsPL 
ye 
VEUCCITY © eceeuee FFS 
vaces * €¢ 
SFECTRAL LATTES © (PRYEICAL Ln TSpeezeSEC 
EATFLING Rote © 1-SESS9 
CrEGA S(CreGa) FRECLEACY S(FREG) aUTOCOR 
: @ecevere @eEsC778 ereeecce 36963253 @*89¢692 | 
, ' eeezEe7ce €ofKE91S CoeRazss GelE9S36 eee3eees2 
Goesseee Geodeeve? @o2ekEeS 1.958¢€16 MBL bbeee 
eegecies CoE14i1S4 @oliz7ee Le3etee3 e°314C8B 
eoreek7s €°176133 Ceres Leiigese "a+eevss3 | 
@e13958s5 @eE7ESS @eCE1EES €oSESS72 waeeeese7 | 
Wereesis eoleasid eoecesie VeRZO164 @°@88223 
oie 7e3S ColSE36E @oRcS7ER Leee7 eke 9225348 » 
@ozi27¢€ @eiscese @reseees *  Ye21e7s7 emed23e95 
Becacsre @oles867 @e238z273 leeesere @+2e2265 
eeze7ice 2oieue7e Creezeze @osesese o9e@21943 
wocesSieé @oda7rcre e+e 4e77& CoSe3ese -e°e19178 1! 
eosceese eolerese @oefiesi Voki7221 @9847763 
60397387 @oressee @restzes 1oCetise MeC6531 | 
@ 0374277 @olse71€ @e@SSESE @eBZisie @°e25528 
@oage7s? ColEceee @ezes7eS @o77€217 -o9e18e95 
feez7F17 @oiEe7sE erceeeas CeS47EC1 @°e27251 
Co4e2s7 eolecere @re7Z2S4 1eeessae2 P°OBL4e6 
Coaecste Colasres eocrEeea? CoBEETIO =9+€90487 
eoSe7e7¢€ 2elsees? eeeéergs @e821155 @°017642 } 
WeS3a3se fedanged @ozeScee @.seesse @+123938 
WoberisE @o1be277 @ePESIUS CoSSE7TES *ace8e37e 
eeofe7&se @o1l116§ e@eeSssé @oSesece -a9e38290 
eoeraSes @o381715 @oeS7ERS 16141772 2118658 
1 Coeai27e CoEZae2i @e1eeCee 2ea1ee78 “o+es7e25 / 
Re€e7SE8 @oE37047 e@oieesis 1sbSees "00123938 | 
Weeeais @oer4ees @e11e5€7 1e3atees 0145466 
Ge7E14934 eeeeCeSe Cvriageze 16637566 @°e21569 
@o7sei1E4 @o4iszga @ostse72 Boezesee -901973e9 
Co7PVEDS @eStECe3 @eLES3z5 303.529 orc87e51i- 
coteiSse @olees7? Corersie 3e685E7¢ gecs2e248 
Coezeri4 Wek ssse @orsiese Selieeay e29c560e89 
Cogselse @oS47e7€ @e12¢e83 $e55¢@655 "99007533 
Coper7es @ 6661994 @034¢338 0159823 @°843316 
# 
€.9¢8473 €e4eS853 Copearese Be7el any @°@13963 
j @eSseiss - @eS66S3E RCossetay eoC7ee9R jereeet?233 
j @ose1533 30$68733 @osSsesa 12¢37615s ereeei2s 
| Cosegtse eolrTaeze @oi £7346 Leo7eeees ar°ereRe6 
| deerszee 20210467 20263558 7eecSese o9e073S5 
; Deacez2 bebe iese @or bbe) SeiS8e47 earez9oi1s 
deRer7si 10230667 @017@1€2 7er2eR1€ @e19"E8 
dorcsEsa 1e72ee2s Coi7astse 106927789 "eeeiecae \ 
deizzesi 10656637 ReL7EERS WCE ZES erec0egit | 
detausse 1elSEZLE Ooseeeet 20767368 @°023143 
dea7s671 Gobe7see @evezare SeS7Se6 "eeAr6i102 
deece2asi eeetcese @eiSi5e6 Se3h72b5 e@reesses 
deeesini @ekecs7i @oseeis Beleki66 erez2sces 
aeceease be747554 @oiSsere @eose22 Ho eOves72 
deogsesece €67983e3 Coeeares @eS513z22 Paeee7205s } 
doaesere 0827888 @eek' 577 Sezestes @eOC5361 
legsssee CoSESOES (are tars) fe9se7se¢ eceeiaes 
Le3e27¢63 ee7asice Cozleere eerer2ES9 eaeee7378 
deseoees @eesurce @e2e1156 3eCesis6 epee2eees 
aeaedas Cost 7E7E geectse? €e718k9 e+a76353 
Dowazees Coessise ereecoac JSelzezsa #a9e32796 
Losestes eoee1367 @eg33892 Dever? oeeeee7a7 | 
Leaceaue Coasedaté @reTeLeS Sol9a7e8 eeese7se 
doezaeek Pose 7rs7e @ee4e597 Bo87e8C7 @eGevaz2 
. UeSS5e6 Reeseese Eee? eaeeescre 
arE3e22 grheses oceeeses Hii aroteTs | 
Voeedios eeb$azee ecetesss 20728519 @ecesseey | 
ThE SFECTHaL PCRERTS HERE COPEL TED y 
LEIAG @ HIGh PREGCLERCY TRUNCATICK "! 
an eakaie) 
*Uenete ferent . eoPsces 
CECORG eCrEent © qeeeees | 
FCLAT» pCrgrt © qeaetee ] 
BRCACRERE FACTCR WECRTipecerBeeRsiFesraryy © eo eneee | 
SIGRIETCART Rove PEDGHT, wtd7d) TABLE 25 
‘ beRehré © yolreee 


AevomebeSGhVigsvernceleeivzetd & Jereees 


La 
TEST C38 wave ral 
BEAL kan eo SeegeSasyrects 
INTECER FEan & fece Cre 
| hP6 Vale Tseesse FRYEICAL LAITS 
i 
{ 
‘ STAnT SLERCLTIAG EPECTF FCR 
| TEET £38 wavnrec 
x vELCCITY ececeee FFS 
Lacs e €¢ 
} SPECTRAL LNITS © (FRYSICOL LAITSIoezeSEC 
| SAPFLING Rate © = eSESES 
i 
j 7 CrEeGa tiCreGa) FRECLEACY 
| @eeezece LelT1ése ereeerce 
( : Cok ze7ce GeSE3ge$ @ekeazt3 
; . Reeser beP2E348 eeceses 
{ CoG eCIES Ceeecs7es @eelerce 
@oleeers @oS7e175 @ori7eie 
@eissd<es CoeZE17e @oRE1zE63 
; @oteesis ©3813? PewESetE 
| ee 87€3S &o4s 5863 @ovecreR 
f eozis7E8 & o€1461€ Cee Faez 
eeeaca7é © ebPE7CE Qe ree75 
| eecericé (e7ZETE4 Ce acEze 
, eoesasie @o€LEESE eelser7e 
4 Vesevese CePLEb ee @odbies1 
¥o5e7257 Co PE4heE @eRESEEe 
p | @0374077 @eeazces CoCESEsE 
rt deage7s? CeCe 4bES @e@et7ES 
a oae7517 @eosesecs CoCbEC aL 
beeSee57 @oSI7EIS @o272z54% 
Goaegesse e772 4b ae CC 7ES67 
: eote7e76é @okbsecse @rzeurc?e 
ise beoStC4Se @ePBEese 
@oterii¢ @oSeze7e @oPESztee 
{ @oterese be7ee724 @e@Szse7 
i Coeqates GoSP4E7S @otS7E2S 
g Coeare7e Goet7eeL Cell sree 
i @eeersss GeSeEa13 @osRezi& 
4 Ceeca7i1& e e€2I2e2 @eile@ce? 
BoPE14S4 CebT7zE6R Corl4seee 
y ce%eelse Geel eeire @eiliser7e 
3] Co77Pee Ve €essessea @eleszz5 
| Bebe doce @eSeei1s @eLE7E7& 
F, ; VobzZPI14 Ge 7EZESE CoLsiste 
{ eo BEELSe @eBSES74 @risece? 
CeERi753 @eoSPZEOB @eisesse 
; 
i c err Reber ae ee eiainte 
3 
re @esena7s 1188848 eoreases 
4 @esssiss 10e271E71 Cop shat 
@osesS33 LeEESees @e1S3¢s3 
: @osee6se VeSE4I77E ey F754 
y doeissee 30S21777 @eyeysse 
deCa2l7e 20770893 @eieSSEd 
deGEeR751 SoESE4IS @ol7l1e3 
deecstir Ee4seee7 @es7asse 
2, deqeeesi eeSstess Cor 7kecs 
dodacteE Ee7ES eee @oyezees 
doa7b671 eefS2634 @eye7sia 
- dotez3si 0347747 @oiSi2ee 
deo2z2sisi €e17£763 @eyscteys 
docesaze LebeE7ES @eisseye 
. deceatee Eoleecee Crees 
Leses27e eesec7zee @eet&S77 
doaz8SS¢ Eoleesse @rzizees 
203¢e7e5 VeBer7es Crgieeee 
i . desesses ee@esi2s @ege1iSs 
Doaqedes 2oezeSee - @egesse7 
Doaaseas Jeobeusse RCozElone 
desester VePEELEZ @ezases2 
: doeseret 106703c8S Cozstiet 
/ Voezrseek Lobe ssa? @eeeess? 
deses7e7 Ceesecse 
de76468 @eetised 
LeOCsiog delergag @oeleiss 


Whe SFECTHaL PCRERTS HERE CCrFLTEC 
LEING & HIGh FRECLENCY TRENCOTICK 


aT S$ yeeesyS) 
c 2EMCTH PCR ERT © 1eSeese 
SE CCARE PCrERT ®& @escevée 
| ECLRTY PLRERT © 2e%sure 
c PRODLRER® FACTCh (EGNTISeGherearireerali) © 


EIGRIFICARY wave HETGHTS bUS7G) 
¢ QeCohrh & Lee 


weConmeer GRE peeelnCeCoaeseot) oo 


385¢ 


-42- 
S(FREC) AUTOCOR 
70110334 19869) 
SeBCSI46 $A0b260S6 
SoOILELS @eCBESK6 
eezeeuse 29267635 
3eSEEE5? @903¢335C7 
2ee7lace aee39246 
ozserze 00331453 
zer2e17e erezbe2e 
350861769 @eee215527 
Soteeees peebilee 
@eb63S226 @eeri7es3 } 
3eBeeasg @0872475 i 
aoSiéese @eeeaiie | 
@e7e1179 @eezisie | 
4237103 09067955 | 
eo3eleE se eargissee | 
£o721787 aeG19d5e1 
SerESE72 @e69917 | 
@08672ES eaegsee73 
Seisitie @eO19184 | 
Se972152 "20287947 } 
50665179 “20266894 \ 
eeSEENOS 0°e34%297 ' a 
3ee1ciee @e5e918 
3ele2746 00@32¢17 | 
3e4ebees 2001871 ¥ 
@eleseee mee18216 
30591217 @0¢57073 
3e@4e575 "Oe224958 
&05ee729 @+OB47E6 
Sese@Sey @e@i5703 
wo 7SObEE eOscre716 
Se2e7ee7 @°Qes554 
@e11€es7 "99067955 
7463755 -90e18613 
725146 oce@27e1e 
90988254 ge2e2725 
1204707356 @°@36392 
120074879 “ece28ics 
116183365 @eL19e4s 
1301€8¢Se8 =mea745ie 
Se31ees2 @eaiese7? 
1663e2S7225 e@°cS3c18 
U7 F1HEC1 "00824797 
weseecse meni Sere | 
140781528 @ogaisee | 
13°67¢722 90841517 
LWeeE9geS @9e5ids3 | 
WS+izeeze eeeg25997 ‘ ‘ 
146658113 eaeee83is | 
US9R7II9e 90389768 | 
Lbeogite7 Paesisesi 
V2ebe37ze oceesis 
12 06810SSe eeee5961 
JD 533281 e emeedsS948 
i1@sere7rse eeee79e0 } 
1@e6eSh15 eepeg7ia | 
FoySeaes pmeaneies 
. 7398S? 
ME Sipseren | 
Porivacs3 weres4iae ] 
| 
ia 
4 
@p3e93 
TABLE 26 


Oerese7 


te 


; Test tie eavike 
BEAL rEan eo SeeaeSer77CTE i] 
TATECER PEAR ® Eeea CVE } 
i Bre vacle deste, FRYEICAL LAIIS 1] 
‘a 
| i 
i 
i -43- 4 
ETART SLERCLTIAG SFECTR FCR | 
j Tee? £35 wAvLee 
' 
' 
{ VELCCHTY «© geeceee FFE 
pace e €¢ 
{ SPECTRAL CATTS © (FrYSICAL LATTES peezeSEl 
4 SAPELIANG Rate © 1.SEse9 
| 
al e CreGAa S(Creca) FRECLEACY S(FREG) AUTOCOR 
- 7 Coeeveee 16715755 ereceeer 1€-8@S&16 1°935+23 
Ceczerce VESEIL eC 4EES €4e54E9 aea7eS74 ia 
4 ‘ Ceeesnag @esz1eee Creeeset Ee@zE4e9 $ere99246 | 
@egaciss eeteesaa Qeerz7ee 167€25@1 004 9C626 | 
| @oreeess bo zausen @oerrer¢g 114638 00251565 | 
| Weorsatss @e216137 eee 1+3Seese *ae¢e3e4d 
| Corecess welceses eeeeceie 1eE721183 198509 
| 9187225 welseczs 2k 7b8 LeE47 246 Pep ee4se | 
| @eEaa7ee Receun7e @eesaeed 10656621 weer ohesg ] 
! Cozaea7e @eSesess @oCS8z75 2@68753 peieecee | 
| Veze7r1s8 CeEES77E @esetce 1seEC7eS peease99 | 
| eeecseieé CeEaLG7E 2eC4E77E LeS2E4S2 2603133) | 
oszeeze @ede413e @ovEyesi iesiceis eeesessy | 
| € 0347387 @eSecist @ezEEzEs Zel4SES9 e 8240469 | 
00374077 @eessesz zeetsese 1ebe47ee 2eeeerke | 
@oeeu7s? Cote esGe @eces7as 1e79Sz¢8 eee 5566 : 
@oazze17 Coste rEHe RreeECaL EeE4E743 Mreg71142 } 
Coates? @°36€756) CoP IPEESS Zeseeiss 70919678 | 
Comecste CeF16F41 Qe 72EE47 1eSE6SSS ec27ve3 4 
eob27E7€ €eSES315 @eRERIES 20¢e$127 0+A61¢99 | 
Reesasce @oleesas eocetete 2e2eS'73 Meee148 | 
| wocerlie €0336277 eeRESzES 20141633 e0046u29 ia 
{ eo8e7 826 2eESLEME @e@Sis57 LeBZELES 99813345 ee 
CvELHEEE eZ 7E4E 2+¢S780S 16737¢82 @+e6sei2 4 
bvear27e eeEe1193 @oilteeee istarr ys @+031638 ] 
QeE7SEE Gotecers @oslesie 1+354S¢9 @9ee1075 
; bvecu7ss CoEE4eSE @esiese7 LeESBELE eee752i5 | 
i eePELss4 @eEasise @orsaree debetszy #°Q36917 ] 
{ ve7eeles @elseget @olisere Letaezat Oee24i77 
q| eo77al 2s eeee4e8s @ex23se¢ 109@S2°9 @eegee32e | ] 
| WrECIESS CoFyceaz Cr3e7E76 €017ES88 a+g585e3 
| Ceezesis @o4741SF @ersiese 29754977 "a9eged376 | 
} weeselss @ 0617458 @exséees 30875477 e9e3e857e | 
+ Cobai7es 2ebSsece @e14esss €e6163¢2 @re76ese2 | 
| 
{ | 
q | 
; ‘ 
‘ +] 
@eseasre ieleseee @oisgces éeSesece $00853645 
Cesseisz LoZie¢eas @erseaat 7eeecsi2 @°038356 
, €oseiSis Loa7eed eei8sess 10 6S7S875 eo25762 
GoSeebse BoFseeCE CoE 7346 L4eeCesssy ~aegPisse 
| dog gE3e eekees74 @: ‘6186 120567178 @°826791 
j decuzere2 EeREZe3e Cl€SEEL VesesSeie @+303599 
deGee7S1 eserves @os7p1e3 oeserees ©00994365 
deusesyy €0337671 Qoiracte D4 e€BER 22 e@+r21326 
desrezesi Eek we74e ‘ eer PECs 12¢872651 oop7e91e 
; DoranSee Eelieeie eriezees V3ee27C1cR MeQarece 
} 30178671 Ee@eeh17 CereziL4 yee7e7KEe meecebies 
decez3ei 2e8eaese @oiSisee yie7ieese ee10e7C6 
¥ dezzsiii Le?e1974 erisheis 1c eeeee77 easevegRs 
dogsease 16452637 @esscere Se3ecSa7 e@°e357e1 
{ P deozecSee detba3b3 @revares 7+8B1330 0+063192 
1 deosesere 40221593 @ecCEs77 7eU47179 mmeGi11be ] 
searesee $e323S3t 2eeizezS 80381535 aer9oers 
; de3ee7US Menezes? CrELEeRE BeBiCeae Hecesaes 
desesees 19kE7154 eezzayes Pol Eke @+038236 
eeaselas devetsse @reZESe? 6rbSe0 ae O06S76u 
Domactes Cotzeele Coceseae Seelesed eee 19185 
douegtes We Ve4BE @erssese &oSi4373 @eacanes 
: doasesve @oberere @eese148 #o1S5756 OB75778 
r Se€zaKe8 Codeaeue @ee4e5S7 Jefa7est 06202657 
dotasrer @oSevesé Creseete 3eS2eezt eee 24399 
dosresee eolissce @eeteses Deeseses @es7g23e 
seecziet veseeze? @eebease @eSe7820 waegeries 


Thee SECCTRaL PCHENTS BERE CCr 
LEURC & heh FREGLENCY THENCE 
ay yea@395) 

TERCTR. Creat @ 

eeCene eCrent oe 

FCLRTe eCrEent @ 

ARCALNERS FACTOR cEGRTigecsreceesiPceraly) @ Ceasers 


BIGKIETCART WAVE PEIGHT, BIE7a) 
' eeGehrS « weegiseé TABLE 27 


eeGeh beset pekrebisceebsreet) « aeoe702 


TEST Eye eve CreFy 


hEdL PEAR © deute711Si1C TE 
UATEGER PEGA © lege Crs 
hrs VALLE Ved7ECE FRVEICAL LATIS 
-44- 
StaRT SLORC Tag SFECTA FOR 
tesT fae ees cieFL 
VELCCITY « ececeee FPS 
Lacs e 6 
SFECTReL LASTS © (FRVETCAL LATTSbeezobEr 
SAPFLING Rate © deSes|es 
CrEGA Si(CreGad FREGLEACY SIFREG) aUTOCCR 
6 ce S97 = ry ] 
ELEEESEE OIEEE TER $i Eis? 2322022 od bE2829 
Cogesrae @-Seyees Ceveeces EeeeRCES 79787357 
GbE SE S:E5%3E4 8264585 12586822 i T5R588 
Keysates @eE75522 @olE17EF L7E1C4e « $0 eS56350 
@eterses Cote ees OoCESELE LeERRSES 79479123 
Vege7ez¢ @vtccves @eES7EF 183732 7242528 
eeozis7e8 CeE7a7EE Coezaees 1e7ZEefe! ees 2eSEs 1s 
CoZaerreE Qecesele @seF8273 LE€ERL4 epeseSSas | 
@eze71S8 CoE H1ER @oeaetce Le7EE248 ers 3hS16 | 
Goesssié @eeEsE7E Oo24E778 DeESEIIE eee7sss3 a 
eseeesE CezZVERSE @oeficat 20727288 g°erS2ee i 
Qotazce Qo TE7ICE CeCESTES EoEsEee3 eec¢93e3 
@+574077 Resteese eoetctze 2o851193 eaeee7ses 
@eaee7s7 Cobsssa7 Oe2é 278s 3e722878 ereSeeBs } 
€oee7817 Coesersye [erass ay! SoBe ages e@9163332 | 
Coetazs? @oseerse @e7ZeSe EoSesere =99e37Ze85 i 
Goaeesce Co4se7Eer @ oR 7EES? EoSesaue *e°9es7529 | 
-€e7€7€ @oFa70z1 e@-Cbe7ss 30437037 er2e3847 ] 
€sEzasce @ePT4SsE @vesete @ohESKTE er1eesa7 > # 
GoSerize GoESSENS @eCESERe &oBSrees eer3¢8718 ] 
Goserese @of25512 @oeSsstr SesaSeae 7°@63138 
Boegaces CAGE Das CoKEPELE EoESSeae @e431528 
RogasZre @oteesse Reilzees EeECETER "er1ee768 
Goeersss Cosaiste eoieesiz Eoreaece 99364636 
beesarie Cosaised w-iiese? Eo77E7E4 223969346 
CoPEI4 36 @oueese Cole? FeaeEGaS 99222967 
wo7eRits eeteceee @osiee7e SeSESE79 e+421597 
0774874 @.£&706€ CesEtsee 2ef2EEC? 79024367 
boeeieS4 @eSE4732 Vetere re SobSzTES 02434752 
GoEZRS Ie Be4EG ase e@esipez; Z1PERZER =g-eeSe63 
bepeeera Sects e@esteer: thee 7etzE ©@+267398 
Qoagr7es Te sesae @esseors Zlesezsee ee2e1esi 
@osesars Lol aagee CoS AaegE Se7eErt6 e°235789 
Uesteiss Sel7PES7& Colhbeay EEeeeTERF -e°2oeseBy 
CosesSis €eFZteRs @osfres: Sertseee oe ebS479 
Gesesesze Selaesek Cosl7T4E S4ebELaEe ee2Ri ses 
Teogierse SeTeEEae Coleirese Elervetere vegesesa 
Veeazlre Bors seee CoiESess 17291 7PEEe2 epeiee2es 
docee7S3 EoVFCReE eos7eies 17 e€seese ereess67 
deoes|etsa Be4ezeSe Cos7aste LES I HERS eeeagsie 
Leqeeesi eeiteze7 @erreees J3eEzses6 eoeseeee 
LeganSée L9€s4S3§ Ocsbeeey 1@eLaees3 eereSss7i 
So17EE74 tes193e @osEI30 Qeesesee weeeaetag 
Legezzsi 10377822 @osSszee BoESDKEL eer geced 
deogesiii PeltESrz @oySSEss PoRs rege ee19i727 
ieeseese Va PbELEE PegSSere 4 e7ESCEZ eesiesees 
egectee @e7EEsst Coghases a o7Esere esreiegs 
sesese7e @o87e723 @ecees7? Soareses eeiKeat? 
eszesse @o8G9337 Qr-Eleees Selsasar eenesers 
de5ez7e5 ee?@agi2 @ozleres @eeFes3l ee9ie3525 
VoSeSsES 30723 @eeesI28 &eCeEE erscssses 
JDoateles eobesese QoEzSzPY FeterMECe @+242229 
Loonzees eof Cese Ovsecaar Teseees worcaeere 
Leeestee Weleerse Cozssese Solever? weep a7e7e 
deagesos Coszere’ CrEterat E-eerxese oof 7R743 
A deeeaeee Cosseeed ReEsessy Bob ease? eryse8e9 
Letacta? Cosseard Coeseete Eos7rees? wees 7ekes 
f Lesreact Peeyise? Coeseces EoSetee? woerseag 
; doeegiee @onndeee eoektree EoPeseee er17ek92 
THE SFECTROL PCRERTE REAL CCPRLTEL 
ULSIRG & HICh FREGLERCY TRENCATICN 
H at St qee@2gss 
} ZERCTE HCreh? © 2oPRaet 
ECCCAG PCheRT © gorbGoe 
} FOUR. poPeh? © Eelbats 
EGCHCR ECE FACICR (RURVIG Rem eoegsihgerely) @ 0007996 
| TABLE 28 
- : OO Me ye aeny WAVE pESGRY, BNE) 
t aeperhh a femerge 


— 


Vest typ waver in’ 


nee Phere fecwesparects 
IATECER PED © Sezgs crs 
nrS vale Ee@eeee FRvETCau LATS 
GTornT ECERCLTING SFECTR FCR -45- 
JEST Sip peverhe 
VELCCITY vo ereeeee FFS 
q Lacs e ¢€¢ 
4 SFECTR GL LeTtTS w (FRYSICAL UNITS) oeFoEEl . 
| SAPFLIAG hele & Yes|eses 
| | 
mie Creca S(CREGA) FREGLEACY SUFREGI aurccer 
ez s % 
4 Bsgeeses 1es6E5ea4 ErbE CEES EUkeEREe oR hi 37ES 
| : koce rane RoEIEE SE @oeEECE SeVENee7 “426? 
, . es t 78 &e 789 eR 27E3 
ttt ot eiesake gieiseie tieiteee eitiss 
{ @eissees 1oREEE7C @eeerzes raetisat) =p 2960132 
@oieesis elec 7e eee ZEEE €se71284% eee bE24 
| @o187e38 @oSse138 @oRESIEE Eebeaz12 PehOeS34 
1 Cezrs7£8 keS43eet @o2seees Sosizace eoyPeess 
{ Pena s7e boS1b847 @eCLEEIE SoPEcEEL e25e283 
uozerise CoEVENEE * gooactze Eeabyces ereerses 
weestcié CoEK7I4E @-ese77e Setcetee e@oy7eees 
@eseeert Ceb1ez63 e@ceress Seresees peadiess 
@e3a7387 €e7E25E7 Ov SEER &e723083 pepeeees 
@5724277 Uo7ewkee e@octstte SoWZENC? 9°e@95633 
@onee7s7 Vel eEsee @oCEZIES 30684774 7°33cb34 
427537 WofEesse ReCeFC AY PeT7TEEES 736982 
Goat acs7 eeSeeaie Qe 7zES4 FeeE1SE7 @228818 
Reweeste oS 7ESTE Cee 7€847 FeOZ7E12 er2CSFES 
eofe7E7€ eof 7SeSE eeekCPES PeesHte? oo347e7e 
GoEsuISE Crees QoCESREZ SeLTaled ee195f78 
eoteriye @oPTECIS @eCESTLA #ees7112 oe278127 
x @oSereze Qrbezeec? @seSee? €oaeeR1? 20318851 
; ' boe1eccs LeerEesié @oes7Ees Coseeear ge7ee3es 
By Geearers 1e@877Es eo eeez €sPO7E7E eeg23147 
4 &eGE7SEE LeEcecseE Moi CETtE 2eES EEE errheCes 
‘ beesa7i§ 10S¢2S57 @et1et4s7 LECETETIB erPs7eee 
€orZ1 456 EePEZEEs @rsieree 1?etesece or2Re762 
Re7eEree 3ole@14e7 @orleere 1Sss8E71e or2eceaee 
zz ; Co7IHEDS Bebcazte @osesset ZFeSQzEa? ee seSss 
. WokQIESS &ebEEz27 CosererE Th eHR7CKE @+233587 
| Cobzasys SebGET4S bie TECEELEOT @e44337) 
‘ @oeeaese foSzse7e @oszeees PPeFEISEL oes7eres 
| i &o8ei783 Sesesetz @etaesie B30kZEE32 eessiies 
a 
: 
‘ 
{ 
; 
: Coseners Se€seare Coisacee TEeTESAES eras2e99 
; @eosseiss €eteerz12 Cel RERRY FEeTEINEE ees 95517 
{ @osesSse @eFaSzea @oitsese TSezeEae e°2iek73 
; Qosegece ol zeze7e Ootbrsee T7BAZEFS o933Sees 
j deeissee €sGEEECE CoLEQESE @LebTEETS erseeess 
leGazerz Poessanez Cressey WE CECEE? oo171e87 
deoeee7si ]olL474& Qe 703e2 ZEeaECe Pe 09342667 
Deogsetss HeTSEL4E Roi Paste TReLe7E as @+254776 
Soqezeci 4etesees Roi 7EERS EOeS7ETET @+108625 
} doqaesee De€zFEEL Cot ETeL Eeereceea erase27e 
30176671 Se7182E Cele rite Eleovazcer ee aedes 
| . deze@e2ss Feleseas @orsysee EECREEIED eopo7sas 
| deezstit seEsee7e @oysseis EC CEPT IES e+382338 
4 lezgsetie Ec€ELEEA @oiSsere 1éebassee eryaseds 
| dozezsse eesecese Cosel ares Web IP14aee ee ecreg 
Lesese7e EobtE7E? @eeles77 Tf ebESECS eearrery 
' LesaeSce EveCeSee Creteees 140S3S297 eogaie2e 
Losezres €e32ce3€ Coble eee D4eeesey? Pr1eS6ee 
dezesaes ieS4eece @eeZ 238 TE srEseeP eoPrR3ae 
doatetes 2eStE78E gezeere? pEeeetasy e@+335197 
q deaazses 16S*3a3e Cozisere LECEMTEU eepesers 
; Doeegtes LobET eee CorSEse LLsMELLR @e1e3783 
, r Leeseder Leeezreee @ogaa ee i@eteres3 eegase7e 
/ Lecestce Lezeeece @er4es$7 Geetear? eere3e7e 
Leesa? Lesteezs CrEseety @ebeeses @en67877 
Letrveses 1oee7S5Z6 @reteces deerezess eep7gses 
Jeeeaice Le7ZELES evgteyes LO OSELIIG eregrsay 
ERRCRESS fen (eeaen) S3F@ 1L7F RR) 
oaCy AY eect 
THE EFECTRAL PCRERTE KEKE CCPFLTEC 
: LETHE a hICH FREGKLERCY TREACOTICA 
aT 84 yeeigsy 
TERCTH eChERT @ wekeats 
‘ feccac KOM EAT @ wosCere 
FOUR yD PCRERT © SotSaed 
ERCECR EEE FACICH (ECRT(petereseesiheerary) & Col sgan 
TABLE 29 
ELCKTE TANT BRAVE VETGHT, BUEZT) 
arGehre « beers? 
rr —— - ‘ 


+ #8 eS | 


ni 


are en SE 


TEST £98 wavy 
REEL pean 


InVeEGER Pee 
APS waite 


$TahT SLBORCL I) 


wee? £18 paver 


VELCCITY « 
wacs « €¢ 


SFECTRaL UP 
SAPFLIAG Ra 


Crecé 


@-eerece 
e &oGcEe7ze 
Roessear 


b:GbRa58 
Gors38ss 
ee1ées1S 
@oseres$ 
Qocrs7e& 
Rozaerre 
@ocevicse 
@ezSTSI1E 
@ezzeese 
teose7ie? 
03570277 
oe4eere7 
CowezrEyy 
eu8azs7 
CobEQSEE 
@-ce7é7€ 
€ SSesce 
eocesiie 
GoSE7azE 
Goedetes 
GoEHVEIE 
GoGERSEE 
Roe Sa7se 
Co7E14s4 
€o74g184 
C72 Hb se 
eeECESe 
eoECET LS 
boESEeTe 
@eBEL7ES 


@ ol e475 
C@osceiss 
@osé3Si2 
Reosepeze 
Legiesee 
Leeaelre 
1eeee7ss 
Leesseas 
Losezesa 
Vesaecse 
16478693 
dezezssa 
LeEEs114 
deesetze 
doeeztee 
Lesese7e 
lezzesse 
lesec7es 
lezegaes 
searveras 
deaactee 
soaegtes 
Jewsese’ 
Leopeates 
14545767 
Lotresce 
soerziee 


te 
e estaeSeesects 
ne esta CTE 
Le@e7Ze FRVEICaL LATTE 


he SFECTR FCR 


E 


eeeeeke FFS 


17S @ (CFRYSICAL URITEdeezecEl 


Tr ® ieSEsSss 


SiCreGa) 


@ol4ee7s 
@e4727e€e 
Rohe eg ad 
Gosetsee 
RelEE7IE 
RolELS7¢ 
Ce 1 E44 
Coszesoas 
CeEKETH7 
CoEEEG1S 
@eeest17 
Codi4ee? 
Reececiés 
@oecer71 
CoHEECES 
@e4cce7? 
Qe4ZELEE 
Coe rEei4 
22767271 
101427748 
1o481E2E 
leSéagss 
Ee4ZCCEE 
3e8E€271E 
€e¢e1¢87 
SeeSbeti 


&eCE7ESE 
welrse7e 
4eSeeSSs 
SefiSeS4 
SeSerzti 
Gee EF21 
£04232 
3336779 
Eeecceee 
EelTEESI 
Eol7eei1é 
EeZ7VESTE 
2017¢€S1 
2eEESERD 
1oSzE76Ee 
TeO7EEaL 
1+@iee6? 
LeCacess 
@oS7eeeS 
@vES4138 
Co7eerie 
@+7S3535 
CES E4SeE 
Cebseece 
eoSesree 
Wel 7e3z 
CuETeeet 


FREGLERCY 


eeekecee 
Ree lacss 
eeeecce 


e 
B3b45258 
QoRE1EES 
@oCEEELE 
eoeesres 
Mol S ales 
@olse272 
@o@AZETE 
ReP4E7V78 
@e@81e31 
@oPESzZES 
eoeScere 
@oLEZIES 
ReQEECAL 
QeerZ2ze4 
OE TEES? 
@eCECTES 
@oREELES 
@ePESTes 
@o@SIEE7 
RooS7eee 
@o1@elee 
eo1eesye 
eeliece? 
Coil seee 
@osicere 

ec 


EeST1EZe 
eo1Ze0kS 
@etaesze 


Coisacee 
CoLaseas 
@ostiess 
RoiS7r4E 
@+ -18S8 
Cosesesy 
@o17e1e3 
Cos7asse 
@osreece 
@olEzaes 
@olE7114 
@oiSiz¢¢@ 
@oiSfeisg 
OoLSSEDF 
QotCaiee 
@2228577 
Qeelzezs 
Coalecez 
@oTE11 38 
@eeeese7 
Cerecene 
CoeS3aSE 
Cortei4e 
CoE4ETE7 
Cor aeEse 
e@oeteses 
Cozseqee 


The SFECTReL PCRERTS HERE CCRELTEC 
LEING & hE FREGLERCY TRENCATICK 


aT §¢ 


Yee @ly5) 


ZERCTH PCrERT @ 
EECcAG pChERT © 
FOURT» pCrFERY © 


OnCac 


AESS FECTCR 


Sebapigs 
eostess 
DoECeze 


(ECR Geeereeezs(Peeradid @ 


OYCKIE TART WAVE BEDGET, BIG79) 


wefokhrt o 


eceeese 


He ORPboEGhT(GelPPRCeCoskszcel © 


S(FREG) 


17¢687e21 
SeSSbace 
EeEECEEE 


FS REERTS 


Mmovnm~s via 
Om Fw wD 
mee Ae GD 
RV FO mH 
wo OR ME 


Man £m w 


~ 
° 

° 
~ 
 y 
= 
. 
2 


1ef47846 
106217746 
10664472 
LeZar7ed 
Lezsourze 
1sEESEEE 
ErEETCER 
Teds rHag 
EorerVEes 
Teeeeess 
&oEZRSC7 
TFelEESas 
Sereceis 
LEel4Ss.& 
TEsceels? 
EreeS SES 
gEeisees7 
goeeseter 


efeeserzs 
eSeStrees 
‘FR eSSa aS? 
PEe77E4Se 
F4oSazZTEs 
ESehTahae 
F3e¢SEETES 
EC osecesi 
1€e47ECEF 
ISe¢SISECs 
1e€EE1ES 
V4e8isz1S 


6 o78 7822 
€oSE14e8 
€eEESIS4 
OeCESIIE 
Setaseze 
so7eetee 
Soeiiacs 
SoLEORES 
Sehaie2 
3e835439 
Tee1et7E 
Sed? 3eS6 


Co87Re8 


@olterve 


auTOccr 


2667388 
—e+62ecke? 
-e°9ee342 


& 
bbegeK6 
-7-5978eS 
eryaeb2y 
oe317152 
=7-7RS915 
e9ev 7455 
CoC uhlPE 
@°e@21735 
7141905 
—e+72e@1ee 
woe 5e174& 
e2e25166 
79127486 
eoepzSeal 
@°166727 
orariees 
"e°169499 
7HOe4Ee7 
@*396356 
re22e2s 
"e-e1e2se 
o°es5ei2e3 
7°169168 
7*163883 
o°ersSiss 
@@22ees 
ereciaes 
eece7éeee 
“eees3i7e 
er2eb6es§ 


Or216969 
-7 013498 
e@9e¢9e313 
e*266i26 
eeegreres 
eee2iess 
29121666 
eeeii2i9 
@+eR5E18 
#9°e03760 
~eee54248 
eege658e 
mH eereaesa 
werernessi 
e°128637 
PreK7TII6 
ererer26 
eree2i7e 
eeesi4se 
ee7e4613 
eceee7et 
eeec2ios 
ee 136584 
erce reise 
eresiaes 
erearecs 
#129793 


-46~ 


TABLE 30 


Vest wis wave yal 


REAL PEAK © Share? Beects 
JATEGER Peon ®& Stee CTs 
RPS VaLle Se3T1Eee PrrelCal LATTS 


~47- 
Stak? SLeERC TING SEECTR FCR 
TeSt O38 wAvagac 
WELCCITY « eceeeee FFE 
Lacs . 6 
SPECTRAL CATE ow CFRYSICAL LATTSpeezeosel 
SATFLIAG Rate @ 1eS$sss 
Creca SiCrEGA) FRECLEARCY SCFREC) avrOcor 
becezece VeEisEa7 erececee 26322438 1°773295 
. Sekeeree woercese @oeeeess 16384877 eaepsecke { 
Cogesrar Wwezeisee CoeQKERE 163266€7 mes@Be75 
Coeseits CeEee es CoP SE7EE reSSgeee ae336327 
€eleEee7e ReeeeazE gevireye Lo77eEL1 ope37e979 
We ggtss @ef81125 @eReize3 Leveesse o°e13339 
ee ? Oe ZESSHE eRESELE 1668728 99e@87764 | 
celspess @ocStes& eceesoee Lebseees ep eDeeesd ] 
Pozys7ee @edzaear Coe seced SeCSbeal PoPELEIe | 
eeeaes7e WeFES383 @e@see72 Seeb7 EES @+ez93S6 
Wete7ice @er7VERSE Celaekee EeSELEIS @pee81s56 
eecsa51& CotESzse Oe ee778 Ee enoers *ere1256s 
ee3eceteE Veeeecae e@oef1e3) 2031747 meegiiies 
0054 73E7 Seeeer er @oQstzpe Ee9ES2S8 ae?20691 
6°576077 Pel asast 2eQtsese 3e4148E3 @e@+¢54596 
eenev7?s7? VolaSaas QeRes7ES SeeZ7116 @ee39567 
Beaez7£37 @ohEIT7TSE QoCEEC aL SeCeekes @r@L3CS8 
Cont ees7 @eAZLESE Qe 7EES4 EevtEt72 were2b2e72s 
woaacsce 2eSSsE7E @ee7ESa7? Ee47?28E6 e@e8il62e7 
@-ER7E7€ foFe7E4S @rCER7EE Eowste7e Deeiesis 
Cvbre3Se CeFERTSE @oeeeese Ee319228 a6e23e5e 
eofeiiie CeFtaag? OePESS24 €eiteissa a2 eeied 
CoSETETE Ceseeusé @eeSsee? Eol7resae @+263224 
Roe eSEs 2osszees eeeS7eeS Eeeeeeae waege5eed 
© e6al275 @ez7Sz287 @ oilseed 16784812 =29eee719 
&ebE7SSE Coeeaces @epeesis 10787595 Zeeerces 
Coesa7is Veleeare @r1igse? 1eseeies weec2esse2 
Be7ELS34 CeF7S5EL Qeriaece 10727882 wper2ie3i 
Co7agise @oe7be1€ Ceisse7z 10722219 Peeerere 
€0774874 @eseeris @ese22Z£ Eo3eesrs eeeee7e3i °. 
eeeeESe CetE7 104 Gere 757E Ee€EIS4S 2993062 
Covzasie @ 0472832 @ossrkse EeS71£19 e+e37ee9 
CekESe se @eE7SSHe @esSeeRS weZESE7a waceesasi 
@ebE1783 @eSttecs @34e358 6°2e4z215 @9e336e8 
@oseeare @oSEZNEE Crseeese 60178047 @e0eH79e2 
Resseiss 2 @eoSei7es Copekeas GeieK2z6 eerei6rs3 
@eseisias VeBe1124 @eseses3 82 78zee Hee Dsloe 
CeSeetse 10718 1¢e @ott 7246 180776253 eee39352 
doeis3sse EeESasse @o s1ESe 24e1bRLS2 opeceie7s 
deQazlr2 276655 Cor EEES) 1OciLEeS6e6 earees2eses 
decee7sy EeE7SU5E @ox7?e3¢2 1463Z287€7 ere75529 
deesedsn 2e1EESS4 @oi7asse 13¢6z81S5¢ 99056133 
se222232 EvSeeate ; Roi BOCs T66VES eee earecee7§ 
doresSES Ee7eSsze @oSEZELS 170277 €36 eee55S0$ 
deareera @+€€7357 Coskrite 160 7ESECE eaee3sare 
letez3sy EeSssses © @oiSisée 16¢338S37 ereeeesy 
deeestay Sofi 7E44 e@osseeis rleereees ereeessse 
seessase Evezesss Ces Sere TEeEts7z2e eeeee2aeds 
degestee Ev€47E75 eo2latree L6sbseEese epepCbsbs 
Vesesere EvEeseece 06828377 D4ekaugre @°eresse 
desaeseg @«k7S72€ @obs26Es 13°¢RE73C5 @reC94663 
ae3ee7e5 LeSpecze Pep LEeEZ LEeRTAL7I® eeeen3393 
Jesesves Jel 3603€ eeeExiSs ‘ieSzesC3 eeec3eess 
» doareles yee7sew @eeetau7 LdebeETSS erese7es 
beanzbes doSts736 Qreesere Le 0478467 on ee2784s 
desestee DoeEseee QeFTIeSz Llesesees ep eceBass 
| doasesve Volt 772vE @ozsesae TC espsery @9226192 
detestee Leeacice QeEAEIS7 10 ¢3356€33 @rei3sse2 
Debes7a7 19eses7e CrEsECE? 1Ee1Ssess sp rAO72R9 
Lobroser 10454798 eoeteses So3Se0s7 opece7777 
doecsiee $04103Sé @epseiss BoBoIIbY erc7eses 
' Teh SFECTRaL PURE ATE HERE COPELTEL 
CSIRG a BUCH FREGLERCY TRUACATICA 
AY vt sow 3asy 
Cc JERCTR RCPEAT © 107739 
SECCAC HCPERY @ Eerleet 
‘ FOURTE PCPENT © DeSrESE 
ERCACKESS FAGCTCH (ECRT(LeeoPECoRsereerady) © @oaerse 
SIGKTs teat tl btds3) 
wePahhbS SPespees r 
weGOhPSoecHTys veunCaCeedyrevd © Seessiz TABLE 31 
SS rene 7 . — --+ _—- — 


i —— , er eo tehs aenelh 


a a 2) 
INTe CER PEan © 
mre wale 


TeS7 ore) fe Al te e 


START GLERCLTINEG SPECTR FCR 


TEGT CIS pnAvLEE 


VELCCITY @.tecee FFE 

Lacs . €¢ 

BFECTRaL KLatyS @ CFRYSICAL LNJTSpeezoSEC 
S4PrL IAG hate © 1eStSss 


Creca SiCrecad FREGLEAKCY StFREC) aUTOcoR 


Cogeceee @olcaes? eceeerere €ee87579 4°e@5@e33 
Ceezeree Colease? ereeacss Geese? 9 ©S53@kS7 
CozEseae @ote757€ eoezeecr’e @oe7EScE 9923917 
@ececies @oleer72 @ogseres CoBeaase e°3e4sis 
Gorgelrs @ed7ES7E Coeireie Leeesces -99232545 
@eaestss @eia7983 @oveleeés CoSEStee ©29¢43375 
@orecsis @ollec7e @oecesie @o743183 @o118518 
2os27kSS wolectek Oovcs7ee @+769759 9 +e3ebei 
Veep a7ek @eliieed 2eetarel CokE7126 ©99@339t390 
eeEacaze Cole sece @ee@se773 @+Se1685 @eee6ki1s 
eocerice @olecses ee2azece levatets ~¢0G073516 
@ezs5Si& @oltszee CoP hE7IE ‘Deeeeees w2-eceree 
@eszuere @ei4e¢s3s @ezeiesy Co8esess @p9eeesss 
095473587 @eleisse @ectezes 16135759 oe16287 
00374877 @eE4718E @oVssese 26563415 -a+e¢19798 
Woaee7zs7 @eetE574 e@ozes7es LeHBELES erev532e 
@o4e7517 @el78121 eoeeeeal Do1isiés mereeb714 
CoaSees7 @elese7ée @e7ezS4 Le ZHES1 9@27168 
Coaseste ei 7ecee @oe7ES47 1e@71232 ereeos7t 
Se 767€ Weitere? ercee7ss @oseeise ©2°2@16975 
@oSsesse @ol4s727 eegeces2 @oeceass 7+G14e20 
@eSeiiie @elsiz7E @oeecies @¢867657 “7238848 
VeSE7ETE @elsce7e @ezSzet7 @re7sete eeee2es7e 
@reqacee @olziE84 eres7ees CebZ7zS4 -9+235638 
@ebasere @oliss7z eorleeee @o7E125¢6 @9e126s3 
eeee7Sce @elicsai @oieesisc 20765718 @+0149e7 
bobcats @elesese @es12867 Ce 774EES moei9aey 
@o7Z1934 @olcts7e Vor dsEzE @+788SS7 “e¢eg3eKse 
CoPebite Zolbaibe @exiser7e @+SEE757 aeoi9772 
8774874 ColSasee @eresset 1e2z1e76 meG19167 
@eeeisss BeEce 78S @ere7E7E LeserzZee “e°eb4372 
Coezess4 eeees73 @estseze beSexe13 @°c49767 
Goaeseae @e35e7e8 @o1seeks Eereses3 =9°0395e1 
@eozei7e3 @oSS716 @0148@335 SeCigects @eedssss 


@.see473 @oELE7TSE Coisetes Se3e3sece -e9r22876 
' o$351S3 @oSe77ee@ Roi sbbad 07e2247 -eeeei7s3 

*$61915 Lel7ss36 @r1eses3 Foailes2 0229553 
P eSMpE3E Le4ES4735 @os£7S46 Seesec7e -e9e1ered 
Joey ssse : 106ECE7E eoresrese 1@64357¢5 -e°c27729 
SeGacl72 1¢778¢36 @oiESESs VILETEPS 02733606 
beGes7si 1074175€ @e' 70103 10 eSeeese 79223510 
doecsSas 1674e8S6 Co. ashe 1@eSsesES ere25s3e 
dexzcza1 VeesESTA Cor7eere ibeSacese “reeseiay 
leieesee 1esu7see eesbeees 11°¢S67743 0218968 
doa7ce74 1071¢723 : @rse7rii4 16748785 =e eePeB76 
ezezses 10463257 @oisizee Seiszeze ©2°037632 
dozzsii1 30617267 2essfeis $e£33271 eee@31e3i 
bececese rebesses CosEce7re Se4e7056 CeCe 7eeg 
dececsee 1eEGES2S Roel ases 7+SE77Ie =e+e378S2 
desese7e weezecss @ecle577 Pe7PIECBs ere218672 
de3aessK 1°E46166 @eELEbES '+#eSBSS 09206736 
dodee7eS LeCEIE7E Coelegee ©8e6e3 epeeesbar 
deozEesses Cobssa7s @eFe9135 56877 mereseese 
Doeredas CoSkeese Oozz&387 v2 09067372 
Deaazkes 10167741 Crvecseae W492 eecs2eee 
douesSeu Lelfagss @eeasese2 etsese : eeeniaiss 
doasesue Cokeeual Cogseyas 1S@168 ere2e7ee3 
Jotzstes Co€Saare @242357 #ergare? Hpeges7es 
LeSas7a7 @e7eues7 Coereckee Se78eBSs eaeg25hes 
Sebreses @e7eer14 @eztese3 46813633 erc2iees 
deeesies Go67 434 @ezSSiss 4e2aeze3 ereeic22 


TeE SFECTKAL PCRENTS hERE CCPFLTED 
USING & HICH FREGLERCY TRENCATICK 
aT v¢ 1ee€S45) 
ZERCTH wCrEAT @ 1eC8eeg 
SECLAL pCREAT © yo3Sbee 
ECLA» pCrERT @ BeEaase 
PRCACRERS FOCTCR (EGRT(geeerieeesiheorad)) @ Qoas2ea 


SIGKIESCANT Rave PETGHT, BII73) 
@eRokrS © ae1ecea 
WoC OhPECECRT (gy o@PEhCeCeecseek) © 19082487 TABLE 32 


Hs - — a ae aa ie 0 
" T.3 Osea 
hau reek Se TeeweTICte 
, ANTECER PEGA ®& fete Cre 
wre Valle LeJBSa2 FRVSICOL LATTE 
i 


plan? SLeRCLT yar SFECTR FCR 


wes) w3et = =WAYLYND 


WELCCIIY « ececeee FFE 


Lacs 2 €9 
SFECTRaL UNITE © CFRYSICAL LATTES beeeoSEr 
sAPFL IAG Rais © lessees 
o 
s CreGe S (Creca) FREGLEACY S(FREG) auTCCCcR 
tes? p *. ° 
Sceeeset br83822 greeees 20817828 w 2: 108285 
’ * @egesane Cohenece’ eeeeeeee Eeeiseze $e +692528 
BrGbeass BSESoEs 62845258 Siyekere eseese28 
@egsstes Coecaec? @€e1z€2 ererese op ePecees 
@epéosis Qo 7b222 2eeeecie eesevss? eOej3boty 
; @e1E722¢ @EzeEse GezS7EE Ze ce 73818963 
rH Cveis7ree @efzezez @o@r4aees 3. ze @e1i1627 
| €ozaee7e €eeeesee ler 232 ees 18 =e ereeée7e 
4 wozezise Gosezaré eeaztce Eeseeace oeos145se 
4 Cozszsi€ @.FGzSEE Cek4ETIE Zeseezzs 90127235 
| Cozzcerze CoeEESES @o@biesy € 18 Pee73ES6 
{ Ges 347287 Qc ErSE eeeStzes PeZTeRsi weer e7ail 
; 0374077 @oers ass @-cecese eS€E127 Coe eeee 
@oale7S7 @osetrit @REz7ES 2ezS78z8 Poribess 
i © oue2E17 CesezaSs aveetess Eez773€e 9 °266ER3 
4 : Coataci? Colegetz @eCrzeE EeZba7Se @eeei2e9 
4 : Goueeste Core cesE ect2eee? 1ecerecs e20e7e22e 
| @-ee7E7€ @oesezes @eebgrce Le8SEZE? e+3587S52 
d Gotzatcé e-cesete Eereszces @+e23382 
@ocegiie Role aee Cee kSiee 2ez7eE75 -ese72cse2 
3] Bole7ezE VoleEecas @oQSzEE7 PeEETELE eeCeria 
@ee14SE5 Coseiziz ees eee Feekei73 0+377226 
Ceenge7® @eErezes Coilzeer Zezeizse °90913979 
2eeE7ECS CoSEzC4E @oi@EsiE Ee7sceee Pe123bee 
Goesa71€ LeEbEELE eorsete? SeS€EZzZ er1iS296 
@e7Z1434 1eELETE @oiltssze 1iséceeet ePuesea 
Ce7aeies Leseeiee @ositere LLeS7eZ4ae meee2ices 
Ce77HED4 Ee€1E7714 @etezsct 1ée4fezze eer 32ees 
@oeeyess Zebassie ZeLE7S7e Fae LESSES -eeeesoa7 
GopZEsys heeteag? @e1i1&20 E77EESTE “9 -¢364e2 
ssaeres® @ef748S7 @oseee? EGvEESE IC ee129256 
, @oee37E3 &eERES74 @orsesi- ZGeteSse7 eoeezies 
Cesepert 3eSezec? Cesaacee ESeESETEL oaceke73e : 
Gesteiss Be47SES Col aPeas Z1VEETIES -e-e32e18 
iia. 4 oF827E5 @ei2eS3 EELESSETE erzes7ee 
@oStees Hobs Sane Geshe 2@04l2€Z3 -e°e51963 
leetezez zeSecz CosE1ESE zfeeaeiee eeri1e9ees 
Lseaze7E Heit Corecess EEezIESER @eeSk66 
Hee Mee Se8E22283 @+3723e2 E4e1S7170 @93137498 
Leogsetys aoltezs? Cor7erte EEeL1LTEEY Pace ial) 
1eteeess wes ELEe e@esr8ere Zeefeseis e°ee3ees 
deyagcez Feseess? Coskzees zEeCET ICC eeectes 
doi 78E74 FoEaSsES Ceskryta ep eeesess 
dozeetss BeELEO73 @ossizee eererte7g 
Sees eG ETseE ph ER eATELES eo21 e687 
oeSlse Boeei1e74 eo SS8Ie 1€68S 3258 ere7Sese 
t+ zoSte7e1 ecavesis rieSzeees =¢2293¢32 
“ deseszze EoGELEz1 @oc@l277 LE EER TIC oeegs3i78 
lesiesse EeSasesEe Coetrees LE e4EZE7e ees98er7e 
dezez7es EekEaeTE Coz1eeEs 17 6SSESEE CoPrEsae 
; Leskebes Eoheeies @eeeii38 sEe3z1Ee6 oe7eeistes 
. Deaielas Eeteez7s @ecetse? Leeaetese ees26s29 
Deuaskes eeeteri3 @rzesese 14ef?sgae er1sesss 
| Aeeestee Eokearce Qszssese 1EeES1Ess oee7sice 
| deeteree Eetures€ CeTTEgas LE cEISEE? e°e737C8 
q decesces Eelseess @ethe3S7 $3eTe7E71 erereice 
} Set45747 1+7¢2982 Crzseete Lise 7E7ee 9 e80ag2 
} Letreses letescre Oeeteses Sosbecse erieeege 
Jeeesizee JeSertes @octeies SoESETES =eeeazias 
ThE EFECTRAL PCRERTS HERE CCRFLTEC 
LEIAG # RICH FRECLENCY TRENCATICKR 
ay €¢ teeg@i45) 
ZERCT, pChgnt @ DetlceE 
EF CCRC BCRERT © Teebeee 
| FOLAT» pChERT © eehEE7e 
} ERCOCRE CE FACTICR seCut(ge@erEseesiheerain) «© Qeareee 
{ EIGRIFICARY weve PLIGHT, REED) TABLE 33 
| ‘ ee Pose7se 
Beg enPEoSahTigsQeehCeCovdsiee) o& e763 


nimi en enntteeneeenenasnectintensail 


HES, Pekan Dete\e ed eeUCIE 
| IATECER Peon © tese 18 
| hres wALle 2et@ Pay FrvSICay LAITS 


-50- 


SVAkT SLERCL TING SFECTR FCR 


| VEST Kika wancee 


VELCCITY o« eveeeee FFS 
Lacs e € 
SFECTRaL Carrs © (FRYSICOL LATTE leecoSEC 
SArhLING Rate © 1eseses 
Creca eiCreca) FRECLEACY aUTOccR 
eeceecee Reb ER7E eoekeces 29272286 
Ceezerce Comeeae? eee karts "0810133 
= Coeesear Qocrzeee @eeCESCE -79e1s77e 
e-@eeies CrecersE @re1e7ee e9e778a3 
Ro1@eers CoEEL ESL @oei7eire e+165662 
Gexygsses CoErEEE @oeE1zZEF "90391769 
e1éetis CoEEED4E CeveEELE “9 9@36972 
Woe 7eTE Cee74252 CoCESIEB ere2segot 
Weeis7ee Qreeeizee CoC F4CzI "e-e1Ceee 
eezacare @eereze72 * Lelcecze eg ee7Rlie 
Vozerise Roenzeze DeRaztee eee31e36 
@oecisie OP E778 LeRazcet e-eseeis 
@-seeere @oefsesy Le1ls@ee?7 eeeess7i 
Cotaze? OrehEZEs Leaisiee ererveses 
Cos2ae77 Cot seze LeSE7ES6 e°ee7483 
Coneere? @eCET7IES De@LsF46 7°e23726 
@oaz7017 eoceecay CoETERSS moe@1es25 
Coulacz? @elEs164 R02 7ZzS4 1eezeise eoerE1is 
Co weesce @ol7cCesy CoC TEES? py a aracrs eeeeesz72 
CEC 7E7¢ @erHeees @-CERTIES @eserecre eee537E6 
eSsarce kd Co REECES @oEzECCE o+eeSeed 
deSesiie Coler7ZE @oeESECA VRTEME weeeeeeas 
@ofeDeTE Coea7be8 @oeSsEE? 1EE727¢ "0 °eS7768 
2oeretss Co SER7TES RoeSrERS eee ees e*e£6710 
heeagere Coneazes @eoilseee EebEEDEE oecsg5ea9 
2 ee 7SSE CrecEa7? @oreesie Peszecee 29273113 
Creca7i& 16@427e7 eo ICEE? €sfE7ECS @°@17277 
@e7Z,424 1eZ1ESe2 Cot leeze PeEELESS e9e27498 
Ce7agiss 16247824 ertice7e PoBTEAZE eeeSbsse 
We77eE74 16S¢4E17 @eserzze LleSéeate eee33sis 
Coeey se se@eegie CoLE7EVE 1SeTS1. 76 "279101335 ° 
@eezeris Heasee Gos TFse Ele7FLi4€ eeeacr7se 
@oESER TS Selseiel Ces rEeces 1S+7E7EF&s ee143€79 
@oees7ES Seeseiyel @os4esce ESeczeiee -e-a39688 
rs 
Coseears HoSEERES Copeangge E737 4Ee8R -oee76551 
testeiss © wezeesee Corb bay EE eBCTAET weeekRI9 
@eséisis + 4378837 @e1Esess E7PEISSER @+160267 
Resesese * HehbZE4E @ost7gee EEoLEetzce ete 7ee6 
VoCLesee 3o7es7E @oseyeee EPOSESTES $76 C66368 
Leeaeere 3017438? @ .esecs 1SeS4bzE7 @+109¢33 
1CEE7G2 Seeisees e@er7e3e2 e@ozz10e3 -ererec22 
deesseay ZelSZE7E Rol aseeE EC RELICE eoeee1ast 
deqezeri seteces? @os78Ees 18 6EF9074 eC49796 
Deyarsse ee7@ae7s : Qosleres LEeOSE8EC e*c22398 
2o178E73 Be24ea71 Coverite 14e74asz1¢ -99e@3S9358 
leeeetsy SeFizesi @ossisee 1sesieess were 2saSe | 
detEgisi Eod1ze7e @oiseeis FeEPaz ae e+e55438 | 
dezeeesg Jeobacese @rissere Lresessrs eereeseis | 
Lecezsete 1e€81423 Creal eu 1@et7EISS eeresss7y | 
Josecére LeBVLE74 Cele 77 Liesecter Ore14936 i 
degzesce 1e7E1h4e Ceeeezs 11-CEeGES moe esess { 
DezrEez7esS Voeeeise Coclesee beszeeie eregeeie | 
Lesesees Lelzeeis @ezeryze Peseszess $e eR62867 ] 
Demielag CoS7asse Coceesze? @olEi1gas He eeees93 | | 
Seeazees 1+@y8k8e? CoFesear €esezere eee 76877 ] 
Lewestee Lebsesee CoETIESE GvFbbase e9¢37358 ] 
"aces . S% rae BY Pete ¢ ep eeae 
beesas breegzes etter ress ss zp ieteegs | 
deSas7ar Coverses Rocsecte ao78S7E8e eee7es19 
ak ofr oe e 
redsith ESERLS5E greek yee Pre eas zeshEFEE8 ; 
THE SEECTR AL PCREAIS KERE COPPLTES 
USING 4 ick FREGLENCY TEUACATICK 1a 
a? st peek yS) ? 
ZERCTH wChERY o Get7FES | 
feCrkr eChent © BeaSteg 
FCLATR wChERT © aetSgse 
ERCACREGS FACTCR (EGRT( GY e@eherossiPeerady) © @eegaie 
BIGATEYCANT WAVE FESCHY, bISZd) = 
actors €eVESES TABLE 34 


WePoRPBOECRT( GY ePPERCECoeer eee) © fervi3e¢e 


